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HLS UNDERWOODSs. ©, 
GeneRan, MachinisTs,, 


1025 HAMILTON STREET PHILADELPHIA. PA. 
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Engines, Pumps and Machinery 
Repaired Quickly and Well 


The old saying that “a stitch in time saves nine” applies to a steam engine with greater force than to most 
things, for when an engine is in need of repairs, she not only gets worse very rapidly but she becomes a mighty 


extravagant servant and soon wastes more fuel than would pay the repair bill. We make a specialty of 


Repairing Steam Engines and Pumps 


WE REBORE CYLINDERS IN PRESENT POSITION FROM THREE INCHES TO 110 INCHES IN DIAMETER 


Dynamo Commutators Turned Off Without Removal. 

Builders of Dash Pots. 

Portable Planer for Facing Off All Sizes of Hammer Blocks in Present Position. 

Blacksmithing. Steam Power Hammers. 

We Send Experienced Mechanics with Portable Tools to All Parts of the Country to 
Repair Engines and Pumps. 

Portable Milling Machine for Milling off Valve Seats in Position. 

Ice Machine Repairs a Specialty. 

Sole Agents for St. John Self-adjusting Cylinder Packing. 

Send for Our Book of Useful Hints for Engineers. 

Crank-shaft Journals of all sizes turned off without removal. 
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INCHES 


; We Have a Special Machine for Reseating Valves in Position, from { to 12 iy \iamerer 


WE ALSO MAKE A SPECIALTY OF GEAR CUTTING, INTERNAL AND EXTERNAL, UP TO 36 INCHES DIAMETER 








WALSH METAL FACE PACKING WALSH COMBINATION GASKETS 


\dapted to all kinds of Steam and Water Packing. Will WILL NOT BLOW OUT 
cut Rods, will not wear rods to shoulder, will not harden —— 
under compression. More durable than fibrous packing. — Less 
friction, as it is lubricant of itself. For packing engines, steam 
ummers, cranes, valves, expansion joints, pumps, elevators, 
accumulators, hot-water plunger pumps, etc. Cotton, Linen 
and Square Flax Packing in Stock. 


PACKING FOR ELEVATORS a Specialty 


Walsh Packing Co. 


1118 and 1120 S. Seventh St., Philadelphia, Pa. ‘cacuarwa 


A—Soft Metal. BB—Rainbow Rubber. omposed of Soft Metal and Rainbow 
Rubber as shown in cut. Made different widths and thicknesses for man and 
hole Gaskets. 
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W. F. RUWELL 


Late with H. B. Underwood & Co. 
General Repairs to Corliss, Greene and 
other Steam Engines. 
Cylinders and Valve Seats 
Rebored in Place — 
We make a specialty of repairing Ice 
Machines and Pumps. All work guaran- 
teed strictly first class. 
Office and Works, 
719-721 
NOBLE STREET 


PHILADELPHIA 


Tele. Connection 


We make a specialty 
of Metallic’ Packing 
or Piston” Rods. 
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JAMES J. FEARON RICHARD H. REILLY, JR 


RICHARD H. REILLY 


room EAGLE IRON WORKS “~ 
Reilly & Fearon 


Successors to Hoff & Fontaine 


MANUFACTURERS OF 


Engines, Boilers, Stacks and Tanks 


General Machinists and Iron Founders 


1152-1164 NORTH THIRD STREET, PHILADELPHIA, PA. 


Complete Power Plants Steam Fitting Cylinders Bored in Position 


General Repairs to Ice Machinery, Engines, Boilers, Pumps, Etc. 
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General Engineering Co. 


Engineers, Boiler Makers, Blacksmiths 
J. Gemmell, Supt. Phila., Pa. 764 Swanson 8t. 





Solomon Machine Co. 
Engineers, Machinists 
and Blacksmiths . . 


Emergency Repairs a Specialty. : 
Hoisting Engines and Contractors’ Machinery given prompt attention. 
Lathe Work, 36 inch swing x 22 feet long, 

Planer Work, 32-inch x 32 inch x 9 feet. 

Cylinders Rebored and Commutators turned without removal. 

Special Machinery Built from Plans. 

Steam Fitting, Pump and Boiler Work. 


920-922 Sansom St. 


TELEPHONES— mo ate Genes Main Philadelphia 





We send Portable Tools 
and Expert Machinists’ to 


511 and 513 Master Street 





ENGINE REPAIRING 


REBORE 


NEW PISTONS, ALL STYLES, STEAM SPECIALTIES 


Emergency Repairs, 
ESTIMATES FURNISHED, ALL WORK GUARANTEED 
THE KRUGER & BLIND CO., Machinists’ and Engineers 


Telephone Connection 


Cylinders, Valves, Ports, Straight and 
Taper Crank Pin Holes etc., Reface 
Flat Valves, Turn off Crank Pins. 


Day or Niaht 


PHILADELPHIA 
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RAINBOW. PACKING 5-°vetee 


‘Just as Good” Packings 
Are Good for Nothing 







RAINBOW PACKING HAS NO RIVAL 






Can't blow Rainbow 
out. 






Ask for RAINBOW 
and be sure 
you get it. 









Will hold the highest 
pressure. 















Look for the 











Durable 
Diamonds 
with the word Effective 
RAINBOW Economical 





within. Reliable 


THE ENGINEER’S FRIEND 










You Are Sure of TIGHT JOINTS, if You Use RAINBOW PACKING. 


Don’t be Bamboozled into Using Cheap Imitations 














MANUFACTURED, PATENTED AND COPYRIGHTED EXCLUSIVELY BY 


The Peerless Rubber Manufacturing Company 





16 WARREN STREET, NEW YORK 









16-24 Woodward Ave., Detroit, Mich. 220 South Fifth St., Philadelphia, Pa. 





Cor. Common ‘and Tchoupitoulas Streets, 17-23 Beale, St. and 18-24 Main St., 
New Orleans, La. San Francisco, Cal. 






210-214 N. Third St., St. Louis,Mo. P : 1221-1223 Union Avenue, Kansas City, Mo. 
. 709-711 Austin Ave., W T R 
1218 Farnum St., Omaha, Neb. Z he ; sss ea seaman 
51-55 N. College St., Charlotte, N. C. 
Cor. Ninth and Cary Sts., Richmond, Va. 
20th St. and Railroad Ave., 
1601 to 1615 17th St., Denver, Col. Birmingham, Ala. 





202-210 S. Water St., Chicago, Ill. 
634 Smithfield St., Pittsburg, Pa. 
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A MOTOR-DRIVEN MANUFACTURING PLANT 


A Large Silk Mill in which a Belt is a Novelty 


Since the introduction of electric motors for manufacturing 
purposes, there has been a gradual development of the applica- 
tion of the direct-driven principle, until, at the present time, 
there seems to be no class of machines in which this direct 
motor-driven principle cannot be adopted. 

The pioneers of the application of motor-driven silk ma- 
chinery are the Sauquoit Silk Co., of Philadelphia and New 
York, and to-day, at their new plant at Nicetown, Philadel- 








Four 150 H. P. Return'Tubular Boilers. 


phia, there is not a machine, out of the hundreds that are con- 
stantly performing all classes of service, that is not direct- 
driven with its own individual motor and it can be truly said 
that in this plant, a belt is a novelty. 

To this plant, the silk comes in skeins from China, Japan 
and India, and after being wound on reels and the ends 
doubled, the silk is quilled. It then goes to the throwing and 
twisting machine for making silk tassels or it goes to the warp- 
ing, copping and beaming machines which prepare the silk into 
dress goods. Each of these processes demand among other 





things, that the rooms in which the work is done be very well 
lighted, very clean and free from oil of any kind, uniform 
speed and the absence of static electricity. Under the old 
system of silk manufacture, the use of belts prevented many 
of these desirable results. The belts would not only throw 
shadows on the work, but they were dirty and full of static elec- 
tricity, so that when an end of silk would break, as it often 
does in many of the different processes, it would immediately 





20 K.:W. DeLaval Turbinelin Engine Room 

fly to the revolving belt and cling to it. Another objectional 
feature to belting was the overhead shafting and counter- 
shafts, with the accompanying hangers and oil cups and the 
consequent liability of the oil dropping on the silk in the ma- 
chines below. With the direct-driven machines, all of these 
difficulties are avoided. The rooms are light and airy, there 
are no shadows thrown on the work and any regulation of 
speed on the machines can be obtained independent of any other 
machine. 

The plant of the Sauquoit Silk Company at Nicetown is one 
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of a number which this Company owns throughout the country, 
but it is the only silk mill in the world operated exclusively by 
direct-driven electric motors. The plant covers an area of 
five acres and consists of ten buildings, well built of brick and 
so designed that all the departments receive the very best 
natural light possible. The two main buildings, which are 
four stories high with basement, contain the main offices, wind- 
ing machines, doubling machines, quilling machines, throwing 
machines, warping machines, copping machines and beaming 
machines. Building number three, which is one story in height 
with basement, contains the weaving machines on first floor and 
the electrical department and store rooms in basement. The 
two-story building, number four, contains the finishing ma- 
chines, while building number five is where the sizing is done. 


6 feet inside diameter and 150 feet high, the draft being reg- 
ulated by a Patterson Damper Regulator. 

The pump house contains 3 Barr pumps 7)” x 5”x 6” for 
service tanks and boiler feed, two Knowles pumps 8” x 12” x 
12” for the Warren-Webster vacuum heating system and one 
Barr pump 514” x 314” x 5” connected to the sewer for empty- 
ing the blow-off tank. The fire pump mains and water pipes 


’ for the water supply throughout the buildings are led through 


ducts outside of the buildings, and to prevent the water in 
the pipes from freezing in the winter, one Knowles pump 
414,” x 234” x 4” circulates hot water through the ducts. The 
pump house also contains one Ingersoll-Sargeant air com- 
pressor for raising the water from a driven well 319 feet deep. 
This well was bored to the required depth through rotten rock 
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Midnight Hour at the Sauquoit Silk Mill 


3uilding number six is the boiler house; building number 
seven is the engine house; building number eight is the dye 
house; building number nine is the pump house and building 
number ten is the oil house. 

The power to drive all these machines in the different build- 
ings is, of course, originated in the boiler house. The boiler 
room contains 4-150 H. P. boilers, 72 inches by 18 feet, of the 
return tubular type. The boilers are fitted with the usual brass 
fittings, one Lonergan pop-valve and one Crane lever valve 
on each boiler. Each boiler has a Reliance water column with 
high and low water alarms. The self-closing cocks on the 
water gauges are the P. B. H. type. The boilers are hand fired 
with pea coal, the flue gases escaping up a circular brick stack, 


and mica. The temperature of this water all the year around is 
about 52 degrees Fahrenheit and has been supplying the mill 
with 25,000 gallons of water daily, 50 pounds of air pressure 
being required to raise the water. The discharge pipe from 
the well is 3 inches in diameter and the air pipe 114 inches. 
The water is discharged into a tank and is distributed to the 
service tanks or boiler feed. 

The engine room which generates the electricity for running 
the entire plant contains 5 Westinghouse engines of the com- 
pound type, 13” x 22”x 13”, and one 20 K. W. De Taval tur- 
bine. Two kinds of current are generated, 115 volt direct 
current and 220 volt alternating current. Three Westinghouse 
engines are directly connected to three Western Electric gen- 
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erators, having a capacity of 100 K. W. each, when running at 
a normal speed of 300 revolutions per minute. These machines 
supply the power throughout the mill, except in the weaving 
room, as well as the incandescent and arc lighting. The other 
two Westinghouse engines are connected to Westinghouse 
three phase alternators, having a capacity of 125 K. W. The 





Each Machine is directly £4, 
connected to a 0.1 H. P. Motor, ispecially controlled. 


General View of Warping Department. 


alternators supply the power to the 319 motors which drive 
the looms. The De Laval turbine is of 30 H. P. size, driving 
a 20 K. W. generator directly connected to it by means of 
spiral gears. The entire space taken up by this turbine set is 
76 inches long, 33 inches wide and 30 inches high. The gen- 
erator runs at a speed of 2000 revolutions per minute, being 
geared down from the turbine in the ratio of 10 to 1, the tur- 
bine running at a speed of 20,000: revolutions per minute. 
The turbine unit is used at night for generating direct current 
for the lamps around the grounds and watchman’s lights 
throughout the buildings and can be used to excite the alter- 
nators if the large direct current units are not running. The 
steam pipes are fitted with Sweet’s direct separators over each 
engine and the exhaust pipe is fitted with an oil separator on 
the exhaust line before it goes into the heating system. Six 
large Power’s traps drain all the steam lines and manifolds 
and discharge the water of condensation into a Cochrane 
feed water heater of 1000 horse power capacity. The vacuum 
pumps also discharge into this system. The exhaust steam 
from the engines besides heating the buildings is used for the 
dye house, tubs, drying rooms and finishing department, the 
condensation of which is returned to the heater. The steam 
and exhaust pipes throughout are covered with Nonpareil 
Cork. 

The switchboard, which is situated at one end of the engine 
room, contains the instruments for the alternating and direct 
current systems. It is made of Rutland blue marble 2” thick 
and consists of 4 generator panels and 3 feeder panels for the 
direct current machines, one of the feeder panels being for 
power and two for the lighting circuits. The instruments on 
the direct current switchboard consist of Weston ammeters 
and voltmeters of the flush type, I. T. E. circuit breakers and 
Wurt rheostats. The alternating current switchboard consists 
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of two generator panels and one power panel, on which are 
placed Westinghouse voltmeters, ammeters, wattmeters and 
synchronouscope. ‘The engine room is ventilated with a direct- 
driven exhaust fan placed at the top of one end of the room. 

A feature of this plant is the oil house, which is a separate 
building from the engine room. In this room are kept all the 
necessary oils and waste required throughout the plant. It 
is 11 feet long by 18 feet wide. It contains 5 tanks of 300 
gallons capacity each and they are so arranged that the tops 
of the tanks are about on a level with the driveway, so that 
when the barrel is delivered, it is rolled along skids to the 
proper tank where it is emptied into each tank through a 
strainer. The tanks contain crank-case oil, cylinder oil, engine 
oil, boiler oil and turbine oil. The only oil of any quantity in 
the engine room is in the three Cross oil filters through which 
the oil is filtered. 

The fire pump house contains one Barr Underwriters’ pump 
18” x 10” x 12”. Steam is kept on the pump at all times and 
it has a capacity of 1000 gallons per minute when running at 
60 strokes per minute. It will generate 100 pounds pressure 
when pumping through four 114 Eight hose 
houses in various parts of the grounds are connected to the 
fire pump, each having all the necessary equipment. Besides 
the fire pump there is an automatic sprinkler system with 
electric alarms for each building. The fire pump is connected 
to a reservoir having a capacity of 100,000 gallons, which is 
constantly kept filled and is prevented from freezing in the 
winter by coils of pipes through which hot water circulates. 
The service pipes and sprinkler system are connected to four 
tanks of 1000 gallons capacity each, located at each end of the 
building and supply artesian well water throughout the mill. 

The feature that makes this mill the most unique of its kind 
in the world is its different electrical drives. There are up- 
wards of 700 motors in the mill, about 400 being direct-cur- 


inch nozzles. 








Group’ of, Winding Frames, showing each. Machine’ directly"connected 
with 0.1. H. P. Direct Currént Motor, with special control. 


rent motors and the remainder alternating-current motors. 
These motors vary in size from 0.1 horse power to 6 horse 
power. The accompanying illustrations will show a number of 
these motor-driven applications. On the fourth floor of the 
main building are located the warping machines and beaming 
machines. The warping machines are direct-connected through: 
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gears to 0.1 horse power motors and the beamers are connected 
to 114 horse power motors. On the third floor, the winding 
machines are connected to 0.1 horse power motors, the dou- 
blers to 4 horse power motors and the tubing machines, which 
are run in pairs, are connected to 114 horse power and 5 horse 








A Row of Looms in the Weave Shed, which contains 319; Looms directly 
connected to one-half H. P. Alternating Current‘ Motors. 


power motors, all the above machines being of the Western 
Electric type except the latter, which are Crocker-Wheeler 
motors. The second floor contains the winding, doubling, 
quilling and copping machines. The quilling machines require 
114 horse power motors and copping machines have 214 Elec- 
tro-Dynamic motors geared to them. The heaviest motors are 
used in the finishing department for the heavy machinery. 
Not only are these motor applications of special design, but 
all the small machines, such as the winders, warpers and 
doublers have on them the comulative compound motor and 
series short circuit snap switch which is controlled by a special 
key. When the direct-connected motor-driven machines were 





Breaking Machine geared to 5-8th H. P. Motor with reversible controller. 
first introduced, it was found that the operators, most of whom 
are girls, would run the motor much faster than certain grades 
and type of work would allow. This was a constant source of 
annoyance to the foremen in charge of the mill. To over- 


come this difficulty, the arrangement shown in sketch was 
introduced. The motor is compound wound and admits of 
three speeds. The lowest speed is obtained when the motor 
is run as a compound motor, the next speed is obtained by 
short-circuiting one-half of the series winding and the fastest 
speed is obtained by running the motor as a shunt motor with 
the series field cut out. The switch which does this is fitted 
with a special key, which is regulated by the foreman according 
to the work it is to perform and cannot be changed except by 
him. It gives a very satisfactory and economical speed regu- 
lation. On tne winding machines the speeds obtained are 1800, 
1400 and 1000 revolutions; on the warpers, 975, 875 and 750 
revolutions per minute and on the doublers, 925, 800 and 750 
revolutions. Qn all the other larger direct-current motors, the 
Cutter-Hammer regulator and reversible controllers are used. 

The only part of the plant where the alternating current is 
applied is in the loom room. This room contains 319 looms, 
to each of which is directly connected a 14 horse power, type C, 
alternating-current Westinghouse motor. These machines are 
three pliase, 220 volt, 25 cycle, 4 pole type and run at 660 
revolutions per minute, controlled by a three-point switch. 
With these machines no speed regulation is required, the 





Singeing Machine, showing 5-8th. H. P. Motor and reversible controller. 


motors of which are always running, the loom being thrown in 
or out of gear by means of a clutch. 

Another feature of this plant is the thoroughness of its 
artificial lighting system. The plant by night rivals in bril- 
liancy the light of the noon-day sun. To accomplish this per- 
fect illumination 400 incandescent arc lamps are judiciously 
distributed. Each lamp consumes 5 amperes at 115 volts, the 
arcs of which are enclosed. These lamps are so placed and the 
illumination is so full that shadows inside the buildings are un- 
known. The 500 or more incandescent lamps are used in the 
offices, stairways, etc. The wiring for the lighting circuits is 
all done on cleats with Edison plug cut outs on each circuit. 
So that none of the wires are in the way, the power circuits are 
run under the flooring on which the machines are located. 
All lines are run to switches through loricated iron conduits 
connected to iron switch boxes attached to the machines, 
Perkins’ indicating snap switches being used throughout. 

The building contains five elevators of the Plunger type, 
operated by a Warren pump 14” x 814” x 12”, which maintains 
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a pressure of 140 pounds on the pressure tank, and two electric 
hoists each directly connected to a 3 horse power Electro- 
Dynamic motor. 

All parts of the plants are connected by means of the Strom- 
berg-Carlson central energy telephone system of 25 stations. 
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A Model Oil House. 





The operator’s desk is located in the main office and is equipped 
with visual line signals and electric light cleaning-out signals 
and pilot lamps. For operating this system, two sets of 
storage batteries of 10 cells each are used, one set being 
charged while the other set is in use. A separate telephone 
system consisting of 6 Ness intercommunicating telephones 
connects the superintendent’s office, main office, assistant- 
superintendent’s, watchman’s, engine room and electrical de- 
partment. 

The buildings were designed by Mr. Edward Collins, Jr., 
Superintendent of the Sauquoit Silk Mills, who also supervised 
their erection as well as the erection of most of the machinery. 
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Diagram of Connections of the Special Motors and Switch. 


Too much credit cannot be given to Mr. Lewis G. Schlehner, 
the chief engineer of the plant, who designed and thought 
out many of the arrangements by means of which the applica- 
tion of the motors was made possible. To him, also, belongs 
the credit of having designed the above-mentioned speed regu- 
lation of the small motors. When it is considered that this 
mill is the pioneer in this line and when it is remembered that 





the opposition encountered on all sides was almost insur- 
mountable, the success of the plant is remarkable. We are in- 
debted to Mr. Schlehner for much of the data found in this 
article. 
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Chimneys for Boiler Plants. 
By R. T. StrRou™. 


In order that there shall be efficient combustion in the 
furnace of a steam boiler, it is necessary to have a thorough 
mingling of air with the combustible solids on the grate and the 
inflammable gases above the grate. This flow of air must be 
maintained, in order to give continuous action to the furnace. 
However, the bed of coal offers no little resistance to the 
passage of these air currents, and this resistance increases as 
the size of the coal becomes smaller, giving a more compact 
mass on the grate. Now, it requires force to produce motion, 
no matter whether the body moved consists of solid, liquid or 
gaseous matter. Consequently, where an uninterrupted air 
current is maintained through a boiler grate, we may naturally 
expect to find a force propelling this current. 

Such is indeed the case. The force which accomplishes this 
work is known as the draft. The draft may be produced in a 
variety of ways, but these ways may be classed under two gen- 
eral heads; viz., natural draft and mechanical draft. Natural 
draft is draft produced by the action of the flue gases, through 
the agency of the chimney alone. Mechanical draft is obtained 
by means of fans or blowers, either by forcing air up through 
the grate, or by sucking out the flue gases from the flues and 
expelling them up the chimney. 

When a chimney is to be used to produce natural draft, its 
design will depend upon several factors. In the first place, 
it must be of sufficient area to carry off the gases generated 
by the combustion of the fuel. This is governed by the quality 
of the fuel and its nature, as well as by the rate of combustion. 
And in the second place, it must be of sufficient height to pro- 
duce the necessary draft pressure, this also largely depending 
upon the fuel. 

The draft which a chimney must produce, is the sum of 
several items, since the force of the draft is utilized in over- 
coming several distinct resistances. There is the resistance due 
to the passage of the air through the fuel bed on the grates, 
which varies according to the compactness of the layer. Then 
there is the resistance due to the friction of the gases of com- 
bustion as they pass among the tubes, or through the flues, 
of the boiler. And finally there is the resistance due to friction 
between the gases and the inside of the chimney. But, if the 
draft were just equal to the sum of these three terms, there 
would still be no movement of the gases. In other words, the 
draft pressure must exceed the sum of the three resistances 
mentioned, the excess force being applied in giving the gases 
a certain velocity in the chimney. 

Since all of the resistances named are variable, it is evident 
that a formula applicable to any and all cases would be either 
too complex for ordinary use, or else impossible. However, 
it is possible to calculate the draft which might be expected 
when the temperature conditions are known, and this would 
give a basis upon which to begin. Afterward, allowances for 
grate friction, flue resistance, chimney resistance, and air 
leakage could be made, according to previous experience or 
research on the part of the designer. In general, it requires 
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from one-half to three-fourths of the force of the draft to 
overcome the friction of the air through the grate and the fuel. 

Hence, first of all, it is desirable to fix upon the height of 
the chimney required and then to calculate its diameter. The 
kind of coal used will to a large extent determine the minimum 
allowable height. The following values have been found to 
give satisfactory results: 
feet for free-burning bituminous coal. 
feet for free-burning bituminous slack. 
feet for slow-burning bituminous coal. 
feet for anthracite pea coal. 
feet for anthracite buckwheat coal. 
above values are for normal conditions of working, and 
ordinary rates of combustion of the fuel. These rates of com- 
hustion are approximately as follows: 12 to 18 pounds per 
square foot of grate per hour for factory boilers; 10 to 15 
pounds for Cornish boilers; 15 to 25 pounds for marine 
boilers. The quickest rates for anthracite coal, the air being 
supplied through the grate only, are 15 to 20 pounds; while 
the quickest rates for bituminous coal, using air admission 
above the fire, are 20 to 25 pounds. 

It will be seen, then, that if at any time the rate of com- 
hustion is to be increased, the chimney must be so designed 
as to carry off the gases properly. As a consequence of this, 
there have been established several formulas for the relation 
between the height of the chimney and the rate of combustion. 
Letting H equal the height of the chimney and W the pounds 
of coal burned per square foot of grate per hour, we have the 
following formulas giving the maximum rates of combustion 
for various coals, with natural draft: 

W =2\ H—1 for anthracite when burned under very 
favorable conditions. 

W = 1.5 ¥ H—1 for anthracite under ordinary conditions. 

W = 2.25 \ H for the best grades of semianthracite and 
bituminous coals. 

W =2 \ H ‘or soft coals of less heating value. 

Having determined upon the height of the chimney, the 
next step is to find its internal diameter. There are two rules 
for accomplishing this, both of which have been widely used, 
and the results of which agree closely. The first is to divide 
the number of pounds of coal burned per hour by twelve times 
the square root of the height in feet. It is not a difficult matter 
to determine approximately the coal which will be required 
For, the steam consumption of coal each engine 
Then, 


75 
100 
115 
125 
150 


The 


per hour. 
may be approximated, as well as that of the pumps. 
allowing 7 pounds of water per pound of coal, which is low, 
purposely, and adding ten per cent. for leakage, occasional lots 
of poor coal, condensation and minor losses, the coal con- 
sumption per hour may be easily found. Let us assume a 
chimney 100 feet high for a plant demanding 2000 pounds of 
coal per hour. This, divided by twelve times the square root of 
100, or 120, gives an area of 16.66 square feet, or a diameter of 
about 4 feet 7 inches. This formula gives ample results, but 
it is better to err slightly on the large than on the small side, 
since an increase in capacity does no harm, while a too small 
chimney may cost considerable before it is satisfactorily 
remedied. 

The second rule referred to uses the formula E = .3 H. P. 

VH 


in which E is the effective area of the chimney in square feet, 








H. P. the rated horse-power of the boilers and H the height of 
the chimney in feet. Assuming the same data as in the pre- 
vious instance, and applying the above formula, the following 
results are obtained: Reckoning on 7 pounds actual evapora- 
tion per pound of coal, the boiler will evaporate 7 X 2000 = 
14000 pounds of water per hour, which is equivalent to 14000 
+ 30 = 467 horse-power. Then .3 H. P.=.3 X 468 = 140, 
and this divided by the square root of 100 is 140 + 10= 14 
square feet, the effective area of the chimney. The diameter 
corresponding to this area is 4 feet 3 inches which may be 
called the effective diameter of the chimney. The actual in- 
ternal diameter is 4 inches greater than this, so that by adding 
4 inches to the effective diameter we obtain an actual diameter 
of 4 feet 7 inches, which agrees with the other rule. 

The reason for adding the four inches to the effective diam- 
The gases, in rising through the 
sides of the 
capacity of 


eter is explained in this way. 
chimney, are resisted by their friction against the 
This resistance of course lessens the 
the chimney. Hence, to make allowance for this, it is assumed 
that the chimney is lined inside, along its whole length, with 


chimney. 


a layer of inert gases two inches deep. This practically means 
that the effective area, or the area available for useful work, 
is equal to the actual area less the area of a strip two inches 
wide extending completely around the inner perimeter of the 
chimney. The width of this strip being subtracted from both 
ends of the diameter, the effective diameter is four inches less 
than the actual. 

Where the chimney is to be built in the open, on fairly level 
ground, the area and height are calculated for the duty of the 
chimney as estimated, and the results will be found satisfactory. 
However, if there are sharp bluffs, or hills, or high buildings, 
these may seriously affect the draft conditions, so that it will 
be found necessary to make allowance for their effect by in- 
creasing the height. 

Having determined upon the area and the height of the 
chimney, the next point is to decide what its shape shall be. 
It may be either square, octagonal, or round, as regards the 
exterior, while the interior shaft may be either square or cir- 
cular. As a usual thing, chimneys nowadays are being con- 
structed circular in section, since this gives a strong form, and 
one which is less affected by wind pressure, than the other 
shapes. Also, the material required is less. However, to 
build it properly, radial brick should be used, to give it the 
proper curvature. The square chimney is used mainly where 
the height is small. The octagonal chimney with a round inner 
shaft is a good form, owing to the fact that the eight corners 
form long webs which extend the full height of the chimney, 
strengthening and stiffening it. However, specially formed 
brick are required to obtain the desired shape. 

The usual material for square and octagonal chimneys is 
ordinary red brick. But this cannot be conveniently used for 
circular chimneys because of the width of the mortar joints at 
the outer edges of the courses. A form of brick which is 
growing very popular for circular chimneys is the radial brick. 
These bricks are curved on both edges, and are made of dif- 
ferent degrees of curvature, as well as of varying sizes, to con- 
form to the diminishing radius as the height of the shaft in- 
creases. They are perforated with square holes, and they are 
larger than the ordinary red brick. 

The advantages to be gained by the use of a chimney of 
circular section, built of this brick may be summed up in this 





























is 
ij 
} 








May, 1904 





THE PRACTICAL ENGINEER 9 





manner. It gives the strongest shape with the least material, 
as well as maximum internal area with the minimum material. 
There is less resistance to the flow of gases in a circular shaft 
than in any other shape of shaft. The wind pressure is about 
half as great as on a square chimney whose side is equal to 
the diameter of the round chimney. The chimney is lighter, 
since the bricks are not solid, thus lessening the cost of founda- 
tion work. The bricks are larger, and so the labor of erection 
is decreased, while at the same time they will withstand more 
pressure than the solid bricks of the same material and baking 
and consequently can be used for greater heights where 
wdinary brick would not stand the compressive strains. The 
perforations act as insulating air cells, and for ordinary chim- 
ney temperatures it is not necessary to line the interior of the 
shaft. The mortar, also, is also better able to bind the courses 
‘ogether because of these perforations. 

The chimney built of ordinary brick must have a lining or 
nner core of brick, because of the action of the hot flue gases. 
[he temperature of these gases is usually in the neighborhood 
'f 600° F. and consequently the outer shell could not success- 
fully withstand the action of these gases, because of the ex- 
pansion and contraction. In cases where it is probable that 
he gases will considerably exceed 600° in temperature, a 
partial lining of firebrick should be used. This may reach one- 
third or even one-half of the height of the chimney. 

Since the inner core is exposed to the hot gases, and the 
outer shell to the external air, it is not feasible to connect the 
two at a point much above the flue entrance. For the inner 
core will expand and contract to a greater degree than the outer 
shell. Consequently they must be distinct from each other, 
vet at the same time they must give a stable structure. To 
accomplish this double purpose, the outer shell is made with 
a number of projecting lugs extending inward, toward the 
central core, a distance almost equal to the width of the space 
between the inner and outer shells. This allows the two shells 
to brace each other and yet permits independent longitudinal 
expansion and contraction. These projecting lugs should be 
placed in courses not more than eight feet apart. 

In order to produce a stable structure, the column is grad- 
ually tapered toward the top, giving a broad base, and making 
it a difficult matter to overthrow the chimney by lateral 
pressure. The amount of slope or batter is usually 1 inch in 
36 on each side. That is, the external diameter contracts I 
inch for each rise of 18 inches. The inner diameter of the 
central core is uniform throughout, and it is given batter on 
the outside. | 

The taper, moreover, is not gradual and continuous through- 
out the length of each column. Instead, the shaft is divided 
into a number of sections, each section being uniform through- 
out its height. This gives the appearance of steps at intervals. 
The width of each step is usually 414 inches, since this is the 
width of one brick and the mortar it requires. In other words, 
each section is 414 inches thicker than the section immediately 
above it. 

Of course, the upper layer of masonry cannot be allowed to 
lie open to the action of the elements, or it would soon dis- 
integrate and begin to fall off, piece by piece. Accordingly a 
cap is always placed on the top of the chimney, this cap being 
either a heavy course of stonework, or an iron casting. It is 
also necessary to protect the structure against lightning, and 





this is done by the use of a lightning rod. 

Thus far brick chimneys alone have been mentioned. There 
is another class, however, which is largely used, and this is the 
steel chimney. It is a long cylindrical column, built of numer- 
ous sections which are firmly riveted together, the base being 
flared out in order to give the necessary stability. The lowest 
or bottom plate is fastened to cast-iron bed plates to which 
are bolted steel rods extending down into a mass of concrete 
and masonry beneath the chimney and forming its founda- 
tion. In order to topple over bodily, the entire mass of masonry 
would have to be overturned also. It is this which gives the 
stability of a steel plate chimney. 

To furnish a permanent means by which to reach the top 
of the chimney for the purpose of repairs, it is customary to 
provide a ladder of iron, extending from base to top, usually 
placed on the outside. This ladder is held to the chimney by 
having its supports firmly bedded in the brickwork or riveted 
to the steel shell. Great care should be taken to make this 
ladder secure in every way, since the safety of human life may 
depend upon it. Nor should it be allowed to rust or corrode, 
so as to weaken it. There are numerous iron paints which are 
effective in resisting corrosion due to the elements, and all 
exposed steel and iron work should be given a protective cover- 
ing. To prevent internal corrosion, the steel stack should be 
lined for at least half its length with firebrick, though corrosion 
has been found in fully lined steel chimneys. 





Engineering in Japan. 


That the modern Japanese are determined to keep abreast of 
the peoples of the Western world is shown not only by their 
quick mastery of the art of war, but also by their readiness to 
appropriate all the results of modern scientific discovery. They 
are now displaying much activity in the utilization of electric- 
ity for lighting, power and traction purposes. The Tokyo 
electric light works have been in operation for a considerable 
time, and it has become necessary to greatly extend the power 
house. The plant at present has a capacity of 5050 horse 
power, and this is being increased by an additional 3600 horse 
power. This new plant will go into operation during the 
present month, and work will then be commenced on a further 
extension, which will ultimately increase the output of the 
station by 10,000 horse power. Fresh demands for electric 
power are being made on the Electric Company by the Railway 
Company, which is operating an extensive system of light rail- 
ways in Tokyo. In other parts of Japan there is evidence of 
similar progress, in which the municipalities are taking a 
prominent part. For instance, one city proposes to develop 
close upon 10,000 horse power by utilizing the force of the 
Tama River. This scheme provides for the harnessing of the 
water at three different places and the erection of an equal 
number of generating stations. Another instance of activity 
in the same direction is the completion of the Keohin electric 
railway. It runs between Shinagawa and Kanagawa, a dis- 
tance of about twenty miles. The company controlling the line 
is laying down a power plant which will supply current for 
working the line, and an average speed of fifty miles an hour 
is to be maintained. 





Io 


THE PRACTICAL ENGINEER 


May, 1904 





THE REGULATION OF STEAM ENGINES. 
Method of Speed Control. Cut-off and Throttling Engines. 
PART IV. 

The features that are most desirable with any form of shaft 
governor are isochronism and stability ; that is, not only should 
the governor parts be in perfect balance with the centrifugal 
force, but, at the same time, the governor should not have 
any tendency to race. These two very desirable features are, 
however, unfortunately antagonistic. The more stable the 
governor is made, the greater is the change of speed between 











Fig. 25. 


light and full loads and the less will it be disturbed by such 
outside forces as friction, gravity or valve-drag, so that if an 
engine has a large unbalanced valve, the governor must neces- 
sarily have heavy weights and considerable stability. If the 
governor is adjusted with reference to its synchronism, any 
disturbing force or change of load would tend to throw the 
governor balls from their true position, causing them to surge 
back and forth about their true position. This oscillation is 
called “hunting” which can usually be dampened down by 
some resistance such as friction. To check this racing action, 
oil and air dash pots are used with many forms of governors. 
They are, however, generally speaking, undesirable, as they 
increase the friction of the governor and it is this friction, 
whether in the governor itself or in the valve or valve connec- 
tions, that it is most desirable to eliminate. 

For example: Assume that when the engine is running along 
smoothly under a steady load, the centrifugal moment of the 
weight is exactly balanced by the moment of the spring force. 


If more load is thrown on the engine, the speed grows less. 


This reduces the centrifugal force and the spring moment, 
which is now the stronger, should pull the weights in toward 
the centre of the wheel, thus giving a later cut-off to meet this 
increase in load; but the friction must first be overcome, and 
the greater the friction, the greater will be the force required. 
Usually the only force available is the difference between the 
force exerted by the spring and the centrifugal force of the 
weights, so that the speed of the engine must continue to de- 
crease until this difference is great enough to furnish the 


power required to overcome the friction. Once the weights 
are in motion, the friction of motion being less than the friction 
of rest, the resistance is less, and if the force exerted has been 
great, it is certain that the weights will occupy a position too 
far in, causing more steam to be admitted to the cylinder than 
the load requires. The result of this is a constant fluctuation 
in speed, causing the engine to run at a speed somewhat greater 
than that for which the governor was designed and, therefore, 
the dash pot often increases the evil it was intended to avoid. 
The valve drag has the same effect upon a governor and it 
has been found by actual experiment that when the same 
governor was used on engines exactly alike, the one with a 
heavy unbalanced valve ran faster than the one having a light 
balanced valve. 

Continuing the description of the different forms of shaft 
governors, Fig. 25 represents a type of governor formerly 
used on the Reeves engine. It combines the centrifugal and 
inertia features. The centrifugal weight W, is linked to the 
inertia weight A, the system being held in equilibrium by a 
single leaf spring, S. As the speed of the engine increases, the 
weight W flies out and the inertia arm A moves across the 
centre of shaft, thereby altering the position of the wrist pin 
which is mounted on the arm of the inertia weight and acts as 
a crank pin to reciprocate the valve. At normal speed, the 
governor weights, W and A, are balanced by the spring S, and 
any change of speed causes a movement in ‘the arms which 
results in shifting the valve in the proper direction. 

The governor of the Harrisburg engine is shown in Fig. 26. 
Its governing parts consist of two governor arms on which 
are mounted both the centrifugal and inertia weights. The 
large weights are the centrifugal weights and the small ones 





Fig. 26. 


are moved by inertia. These arms are linked together to the 
eccentric which is shifted around as the speed increases and 
they are kept in balance by two coiled springs made with 
screwed plug connections. The circular ends of the governor 
arms are cast hollow, so that regulating speed weights may be 
used, by means of which the speed of the engine can be dimin- 
ished or increased graduated amounts, without disturbing the 
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adjustment of the mechanism. The governor is symmetrical 
on both sides of the shaft, eliminating the resulting effect of 
gravity action, the friction of the governor being lessened 
by the use of roller bearings. 


The McEwen Governor is illustrated in Fig. 27. The entire 


governing mechanism consists of a pivoted inertia bar, a 
spring and an air dash pot. Referring to the figure, CC is the 
inertia bar which is pivoted upon a roller pin bearing. The 











Fig. 27. 


inertia bar is symmetrical, with its two ends cast hollow. The 
end of the bar to which the spring G is attached is weighted, 
and the motion of the bar is limited by the stops, DD. F is 
the air dash pot, which consists simply of a cylinder with a 
loose fitting piston and a connecting rod E, which is bolted 
to the inertia bar. A pin, B, is attached to an arm of the inertia 
bar so as to swing across the end of the engine shaft, and the 
path of motion of this pin is a small circle which varies in 
radius with the position of the inertia bar. The action of the 
governor is as follows: Owing to the shape and relation of 
the various parts of this governor, the weighted end is acted 
on by centrifugal force tending to swing it backward toward 
the stop D, at the left side of figure. This tendency to move 
backward is counterbalanced by the spring G, whose tension is 
such as to hold the inertia bar in equilibrium at the required 
speed. The motion of the governor, as shown in the figure, 
is over from right to left. When the engine is starting up, 
the position of the governor parts is as shown in cut. In this 
position the pin B travels in its greatest path, giving the valve 
its widest opening and latest cut-off. As the speed increases, 
the centrifugal force, acting on the weighted arm of inertia 
bar, moves it backward toward left-hand stop D, thereby 
reducing travel of valve and cutting off steam earlier. When 
a load is thrown on the engine suddenly, there is an immediate 
check to the speed of rotation of the governor wheel, while 
the inertia bar by reason of its momentum, rotates forward 
sufficiently to increase the travel of the valve and give late 
enough cut-off to carry the load. The position of rest of the 
inertia bar depends upon the equilibrium of the centrifugal 
force and spring G, so that it can be seen that the speed of 
rotation under any steady running load, depends upon this 
equilibrium, while the actual movement of the governor parts 


is effected by the inertia of the weighted parts. In other 
words, the actual work of governing is done by inertia, while 
the duty of the centrifugal forces is simply to define the speed 
at which the engine is to run. The tendency to race is pre- 
vented by the dash pot F and the speed of the engine is ad- 
justed by slackening or increasing the tension of spring G. 
The piston and rod of the dash pot are balanced by a counter- 
weight, which reduces the friction from this cause. The inertia 
bar is lined with hardened and ground steel bushings resting 
on roller bearings, so as to decrease the governor friction as 
much as possible. 

A type of governor used by the Erie City Iron Works on 
their four valve engines is shown in Fig. 28, in which a mass 
of metal is used to accentuate and quicken the action of the 
governor, and in which are combined in one mass, the inertia 
feature and the centrifugal weight. This mass is suspended 
upon roller bearings, the action of the centrifugal weight, W, 
and the inertia weight, A, being controlled by a leaf spring. 
In case the engine, from increase of load, tends to slow down, 
the inertia of the parts acts as a momentary aid to the governor 
spring, carrying the weight forward and toward the centre, 
enlarging the travel of the valve and giving the engine instantly 
more steam to meet its increased load. Should the load be 
thrown off, tending to an increase in speed, the inertia weight, 
A, does not follow the shaft rigidly, but falls back, increasing 
the effect of the centrifugal weights, W, in their function of 
shortening the valve travel and cutting off steam earlier in the 
stroke. The effect of inertia occurs with the variation for 
which it compensates. The centrifugal force operating upon 
the weight opposed by a spring is the element of stability and 
the internal friction is made as small as possible, as the weights 





Fig. 28. 


g- 


can only move to new positions when the difference in centrif- 
ugal force amounts to enough to move them. In this form of 
governor, it will be noticed, a leaf spring is employed. The 
advantages claimed for it are that, as each leaf can be tempered 
separately, it does away with that fault in springs of more com- 
plicated type, whose form sometimes prevents the uniformity 
of temper and hence, perfect regulation. In these governors, 
provision is made so that its action may be reversed, if neces- 
sary, and the engine made to run either over or under. 
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The Horizontal and Vertical Steam Turbine. 
By FRANK C. PERKINS. 


During the past decade the development of the steam turbine 
has been very great, particularly in the direction of electric 
power generation, both in this country and in Europe. One of 
the principal reasons for this has been the very high economy 
in steam consumption of the turbine, while the low cost of the 
electrical generators, as well as the small space occupied by 
the steam-turbo-alternator unit, have had considerable to do 
with this marvelous growth. The horizontal reciprocating en- 
gine requires the largest amount of space for a given output, 
while the vertical reciprocating engine comes next in the point 
of floor space required. The high power internal combustion 
gas engines, while requiring practically the same space as re- 
ciprocating steam engines are now operated by waste blast 
furnace gases, and they are therefore, for economical’ reasons, 
extensively employed in place of steam engines. 

The steam turbines with electrical generators direct con- 
nected and on the same base, having horizontal shafts, as the 

















Fig. 1.—150 H. P. Turbine Generator at Berlin, Germany. 


Parsons and Rateau types, occupy a very much smaller floor 
space for a given output than any of the reciprocating types of 
engines, while the vertical alternator and turbine as constructed 
by the General Electric Co., at Schnectady, using the Curtiss 
Steam Turbine as a prime mover requires the smallest area for 
a given power than any type of steam prime mover as yet con- 
structed. 

The accompanying illustration, Fig. 1, shows a steam turbine 
in the power house at Berlin, Germany, having a capacity of 
150 H. P., with a steam pressure of 120 pounds. This steam 
turbine is directly connected to a dynamo having an output of 
100 kilowatts and the steam consumption of this turbo-gen- 
erator is 27.5 pounds per effective kilowatt hour when operated 
at full load with a superheat of 374 degrees F. The steam con- 
sumption of the turbine when operating at three-quarters load, 
is 29.7 pounds per kilowatt hour. 

As the size of the steam turbine is increased, the efficiency 
is also increased to a marked degree. The accompanying 
illustration, Fig. 2, shows a 1000 kilowatt steam turbo-alter- 
nator of the Parsons type. This steam turbine develops at 
normal load 1350 H. P. when operating at a speed of 1500 
revolutions per minute. The alternator is a three-phase ma- 


chine and generates a current of 510 volts pressure and a fre- 
quency of 50 cycles per second. Regarding the steam con- 
sumption of this 1000 kilowatt unit, it may be stated that 
when operating at full load with the steam entering the 
turbine at a pressure of 147 pounds, superheated to 482 degrees 
F., the steam consumption was 21.1 pounds per effective kilo- 
watt hour. At three-quarters load the steam consumption wa 








Fig. 2.—1000 K. W. Turbo-Alternator of the Parsons Type. 


23.1 pounds per kilowatt hour, the superheat and the pressure 
of the steam being the same as before on entering the turbine. 

The diagram, Fig. 3, shows a Rateau steam turbine, directly 
coupled to two dynamos and a double turbine of the same 
construction driving an alternator with direct coupled exciter 
as built by Sautter, Harle & Co., of Paris, France. This 
unit has a total length of 16 feet, both dynamos DD, and the 
turbine, T, being mounted on the same base. The steam enters 
the turbine through the pipe A, being controlled by the valve 
at V, while R represents the regulator for controlling the speed 
of the turbine and direct-current dynamos. The dynamos each 
supply a continuous current of 220 volts and are operated upon 
a 440 volt three wire system. This turbine unit has an output 
of 800 kilowatts, the speed being 1500 revolutions per minute. 
It weighs 20 tons and measures 23.5 feet in length, the width 
and height being 7.5 feet and 5.5 feet respectively. 

The Curtiss vertical steam turbine, directly coupled to a 
General electric alternator shown in illustration, Fig. 4, has a 
capacity of 5000 kilowatts. This machine is directly coupled to 
a generator of 6 poles, supplying current at a pressure of go000 
volts. The steam turbine, as will be noted, is of the two-stage 
vertical Curtiss type and operates at a speed of 500 revolutions 
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Fig. 3.—Diagram of Rateau Steam Turbine directly coupled to 
two direct current dynamos. 


per minute, the steam consumption being 19.75 pounds per 
kilowatt hour. The frequency of the 5000 kilowatt alternator 
of this type is 25 cycles per second, although the frequency 
may be increased to 60 cycles per second if desired, the number 
of poles being designed accordingly. 

At the electrical power station at Frankfurt-on-the-Main, 
Germany, noted in illustration, Fig. 5, the Parsons steam tur- 
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bine and a horizontal reciprocating engine may be easily com- 
pared as to floor space occupied, while the size of the alter- 
nators, directly coupled to their prime movers is readily recog- 
nized. This steam turbo-alternator has a capacity of 3200 
kilowatts as a three-phase machine, and 2600 kilowatts as a 
single-phase generator, the speed being 1360 revolutions per 
minute. This alternator, it will be noted, has a very small 
jiameter as compared with the large revolving field machine 
lirectly coupled to the tandem compound horizontal engine 
nxt to it. It supplies a current of 3000 volts pressure with a 
fr-quency of 45.3 cycles per second. It was recently tested and 
w :en carrying a load of 2995 kilowatts, it was found to have a 
c isumption of 14.74 pounds per kilowatt hour, the steam 
pressure being 155 pounds and the superheat 598 degrees F. 
A a load of 2518 kilowatts with the steam pressure 188 pounds 
an the superheat 560 degrees F., the steam consumption was 
15.6 pounds per kilowatt hour, while with a load of 1945 kilo- 
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Fig. 4.—5000 K. W.- Curtis two stage vertical Turbo-Alternator. 


watts, the superheat being 570 degrees F. and the pressure 180 
pounds, the steam consumption was found to be 15.8 pounds 
per kilowatt hour. This steam consumption last mentioned was 
the guaranteed consumption for an output of 2600 kilowatts 
with a superheat- of 575 degrees F. and a pressure of 188 
pounds. It will thus be noted that the efficiency of this steam- 
turbo-alternator must be considered very satisfactory, the 
lowest steam consumption of the 4000 H. P. turbine being 14.74 
pounds per kilowatt hour with a load of approximately 3000 
kilowatts on the generator. 

The steam turbine is very economical even when operating 
without superheated steam and in comparatively small sizes, 
although the greatest economy is, of course, obtained with 
high powers and highly superheated steam. The small unit of 
only 300 kilowatts, shown in Fig. 6, of the interior of the power 
house at Neuchatel, has a steam consumption of 24.8 pounds 





per kilowatt hour when operating at full load, the steam tur- 
bine developing 450 H. P. with a steam pressure of 175 pounds. 
This turbo-generator has a steam consumption of 27.7 pounds 
per kilowatt hour when operating at one-half load. The speed 











Fig. 5.—3200 K. W. Turbo-Alternator in power house at Frankfurt, Germany. 


of the turbine is 3000 revolutions per minute, and the dynamo, 
which is a direct current machine of special construction, sup- 
plies a continuous current having a pressure of 600 volts. It 
may be interesting to note that there are at present, under 
construction, a large number of steam turbines in America as 
well as in Europe, ranging in capacity up to 10,000 H. P.; one 
of the latter size being built at Bader, Switzerland. Several 
5000 kilowatt Parsons steam turbines are being constructed for 
the new Carville power station at Newcastle-on-the-Tyne in 
England and a large number of the Westinghouse-Parsons sys- 
tem and the Curtiss-General Electric system are under way 
for large lighting and railway power plants in this country and 
abroad. 





Horse Power of Belting. 


A simple rule for ascertaining transmitting power of belt- 
ing, without first computing speed per minute that it travels, 

















Fig. 6.—300 K. W. Direct Current Turbo-Generator at 
Neuchatel, Switzerland. 


is as follows: Multiply diameter of pulley in inches by its 
number of revolutions per minute, and this product by the 
width of belt in inches; divide this product by 3300 for single 
belting, or by 2100 for double belting, and the quotient will 
be the amount of horse power that can be safely transmitted. 
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With the advent of higher 
steam pressures and more intel- 
ligent design, the construction 
of steam boilers has changed in many particulars. One of the 
most noticeable of these changes is the omission of the mud 
drum and the steam dome from the later designs. There are 
good reasons why this should be the case. The mud drum as 
originally attached to steam boilers consisted of a cast-iron 
cylinder connected to the main shell at the bottom and near 
the rear. Its purpose was to form a settling chamber in which 
all sediment might collect and from which it could be drawn 
or blown out at intervals. Being of cast-iron, the tensile 
strength of which is low, it must be made of considerable thick- 
ness when intended to carry great pressures, which makes it a 
bulky, heavy, inconvenient attachment. Furthermore, recent 
years have developed other and better ways of getting rid of 
scale and sediment in steam boilers, in the shape of feedwater 
purifiers and scale solvents, so that the day of the mud drum 
attachment is passing rapidly. 

The steam dome is supposed to effect a drying of the steam 
and also add to the steam space of the boiler. Both of these 
purposes it certainly performs, so that it cannot be objected to 
upon the grounds of inefficient service. In the first place, it 
removes the outlet of the steam to a greater distance from the 
water surface, and consequently there is less chance of carry- 
ing water over to the engine when the boiler primes slightly. 
Being of comparatively large cross-section, the velocity of the 
steam passing through it on the way to the outlet is compara- 
tively slow. This gives the moisture particles entrained with 


The Mud Drum 
and the Dome. 


the steam an opportunity to fall out of the steam by mere 
action of gravity. However, there are other and better ways 
of securing the same result. The dry pipe is just as useful in 
obtaining dry steam as is the dome. It is merely a perforated 
pipe attached to the outlet, but lying wholly within the boiler. 
The areas of the perforations when taken together are con- 
siderably greater than that of the steam main leading from the 
boiler. The dry pipe is usually placed so as to extend along the 
upper part of the steam space and parallel to the longitudinal 
axis of the boiler shell. It thus draws steam from a large por- 
tion of the steam space. 

Its main advantage over the dome, however, lies in the fact 
that its attachment to the boiler does not weaken the shell to 
any appreciable extent. In order to attach a dome, the sheil 
of the boiler beneath the dome is cut away, thus removing a 
large amount of solid plate, making the boiler considerably 
weaker under the transverse strains set up, and also permitting 
greater distortion. 

A dome is not essential to the proper working or construc- 
tion of a steam boiler. Naturally, there must be a steam reser- 
voir, in which a supply of steam may be stored. But if the 
water and steam spaces are properly proportioned by the de- 
signer, there will be ample steam reservoir without using a 
dome, and without danger of priming. The demand for dry 
steam and a steam space of considerable size is due largely 
to the requirements of steam engines which derive their 
supply of energy from the boiler. However, if a steam reser- 
voir is a necessity, it is much better to add it to the steam main 
near the engine than at the boiler, for it-then allows the realiza- 
tion of a higher initial pressure in the cylinder, with less 
danger of wire-drawing, especially if the engine runs at a 
high rotative speed. 





jo) 


The Relative Effect The total loss of energy in an 
electric light station can be ob- 
of Losses. tained by comparing the amount 
of coal burned with the switchboard output, but it does not tell 
where these losses occur. Some occur in the dynamo, some in 
the steam engine and some in the boiler. The loss in the boiler 
can be obtained by weighing the coal and measuring the water 
evaporated; the loss in the engine is related to its horse power 
and the amount of steam used in the cylinder, while the 
dynamo efficiency is obtained from the electrical output and the 
indicator card. Going still further, in the direction of the 
flow of energy, the efficiency of an electric light is the ratio 
between the watts required and the candle power. 

In each of these steps there is a direct loss. Some of these 
losses in their order are the poor combustion, due to unavoid- 
able causes and unskillful firing, the heat carried off by the 
flue-gases, the escape of steam and condensation, the leakage 
of steam through valves and past piston rings, engine friction, 
dynamo losses, line losses and loss in the lamp. 

The most important of these losses is at the lamp end of 
the line or at the point of application of the electric current, 
as it is very much more serious here than at the boiler end. 
The loss of heat by the stack represents simply a waste of coal 
and wages. The loss in the engine, due to condensation or in- 
complete expansion, involves besides these, the necessary in- 
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crease of boiler capacity to supply it. Similarly, the dynamo 
losses involve, in addition to the factors mentioned, the in- 
creased size of the engines and extra attendance necessary ; 
or what amounts to the same thing, without these losses, the 
same engines and boilers could carry a greater load. In the 
same way, the loss on the line involves greater generators and 
the transformer losses involve larger lines. Finally, the losses 
due to insufficiency in the lamps involve increased boilers, en- 
gines, dynamos, lines and transforming devices and further in- 
crease the losses in all parts of the system in which the losses 
increase with the load. 

This leads to the conclusion that any percentage loss in the 
lamps is far more serious than the same percentage loss in the 
boiler room, the importance of the other losses being dependent 
upon their position in the transformation of the energy. For 
instance, if it costs five times as much to produce the energy 
at the switchboard as it does at the coal pile, due to operating 
expenses and fixed charges, then any saving at the switchboard 
will be five times as great as if the same amount of energy 
was saved at the furnace. 

It is for this reason that it is of importance to have lamps of 
high efficiency, motors of high efficiency and transformers of 
high efficiency. The efficiency of a motor or transformer is 
fixed for any given condition and load, but with an electric 
lamp the efficiency varies. The incandescent lamp rises in 
candle power during the first few hours of its running and 
then begins to fall, and this fall is more rapid as the economy 
of the lamp is greater. As the candle power runs down to 
about three-quarters of its original value, the fall in candle 
power becomes smaller until the lamps reach a level at which 
they burn at a certain percentage of their rated candle power for 
a very long time, after which they again begin to run down. 
During all this time, the current consumption of the lamp is 
the same, so that as the lamp drops in candle power from 16 to 
12 or I0, it can be seen that the loss of efficiency is very great, 
and it is for this reason that the lamps should be run as effi- 
ciently as possible and renewed when their efficiency is very 
much diminished. 
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The Economical Use . ~~ om mdr ig 
tion often arises as to whether it 
of Exhaust Steam. is more economical to use the ex- 
haust steam of an engine for heating purposes or whether it 
is more economical ‘to run the engine condensing and use live 
steam for heating purposes. The many different opinions 
upon this subject are as varying as the number of different 
conditions which are met with in practice. Some engineers 
advise that a plant should be so designed that wherever pos- 
sible to obtain the best economic results, everything should be 
run non-condensing until sufficient exhaust steam at atmos- 
pheric pressure is provided for, accomplishing the heating of 
the boiler feed and other purposes, and the balance of the 
plant should be run condensing. Others claim that under any 
circumstances it would be better to run the plant condensing, 
while still others claim that a plant run non-condensing will 
always give the best economy when heating by exhaust steam 
is to be employed. 
If an engine is run non-condensing and the ideal condition is 
attained in which all of the exhaust steam from the engine is 
used for heating purposes, there is practically no expense that 


can be charged to the engine, as all the heat generated in the 
boilers is given up to heat the building and if the engine was 
shut down, practically as many pounds of coal would be re- 
quired to heat the building alone as when the engine was 
running. On the other hand, in summer, all the exhaust heat 
goes to the atmosphere that was used for heating purposes, 
so that while in the former case the economy of the engine was 
a secondary consideration, in the latter case, the less the econ- 
omy of the engine, the greater will be the numver of pounds 
of coal required to perform a certain duty. In large office 
buildings, where the lighting load is very small in summer time 
but comparatively heavy in winter, this reduces the cost of the 
fuel for the lighting to a very nominal sum and permits the use 
of engines of low economy without appreciable cost of coal 
consumption. It has become customary, on this account, to 
install single cylinder non-condensing engines with a medium 
boiler pressure in buildings of this kind. If, however, other 
conditions, such as a large lighting load and small requirements 
for heating, are met with, an engine having a higher economy 
should be used. 

It is for these reasons that some engineers find that the heat 
from the steam has cost them nothing; some find that with an 
increase in power developed there is no increase in expense 
for coal; others find a saving and some find a loss in the em- 
ployment of this waste product. What then are the rules 
governing the use of exhaust steam and when does the loss 
from its use become equal to the gain to be derived from its 
use? In the case of a non-condensing engine, it will often 
depend to a large extent upon the amount of back pressure that 
must be carried to heat the system. For instance, assume that 
the same boiler pressure is applied to the engine when exhaust- 
ing into the heating system, as when exhausting into the air. 
How much more steam will the engine use to produce the same 
number of horse power, when it is exhausted into the heating 
system, or exhausting into the atmosphere? This will depend 
upon the back pressure on the engine. Generally speaking, it 
requires about 20 per cent. more extra steam consumption in a 
steam engine for every 5 pounds that the back pressure is in- 
creased above the atmosphere. From this it can be seen when it 
is economical to use exhaust steam and when it would be better 
to use live steam; that is, if a back pressure of 5 pounds is re- 
quired in the exhaust main, it will not pay to use the exhaust, 
unless the amount of the exhaust exceeds 20 per cent. of the 
amount of steam normally used by the engine. If only 3 pounds 
back pressure, then more than Io per cent. of the exhaust steam 
should be used for heating, assuming, in each case, that the 
excess of steam from the exhaust not needed ‘for heat is blown 
away at that pressure. 

If the system of piping is such that the air pump applied to 
the drip will produce a proper circulation of steam and if the 
temperature of the exhaust steam is, under the degree of 
vacuum necessary to produce that circulation, high enough 
to accomplish the heating, then it will pay to use exhaust steam 
whenever the amount of steam needed for heating purposes 
costs more than the running expense of the air pump. 

When there are facilities for condensing, the amount that 
can be saved by condensing must be added to the amount 
necessary to produce the true cost of the exhaust, except when 
the air pump can be applied to the heating system. In that 
case, calculations must be made from absolute zero of pressure 
instead of the pressure of the atmosphere. 
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Shop Tests of “Alternator Efficiency.” 
By J. W. HIMMELSBACH. 

In making an efficiency test of a large alternator after its 
erection in the shop, it is not often practicable, and mostly 
impossible to load the machine directly, measuring the input 
and output, as it means too great an expense of power and 
apparatus. 


TEST OF 550 K. W. ALTERNATOR 
For 
Iron-Windage and Friction. 


Data of Alternator. 


Iron Windage 


Data of driver—75 K. W. Motor 


Armature Armature Field Amature Field 
Volts Amperes Current Volts Current Siicsion cae w. 
167 45.0 1.13 85 0 5.21 
167 <) Be a 3300 13.0 6.30 
170 69.0 ah 4900 20.2 9.42 
169 2.5 oe 7100 30.2 13.32 
169 119.5 ey 9200 40.5 19.70 
169 146.0 ae 10980 Diez 22.38 
165 175.0 a 12020 61.0 26.60 
169 195.0 fe 13080 70.0 30.65 
168 217.0 ies 13750 13.9 34.12 
169 232.0 ie 14500 91.1 39.90 


Free motor losses at normal speed 2.3 K. W. 


The most usual method for measuring the efficiency of a 
machine, which might be called a negative method, is that of 
measuring the losses directly, which is comparatively an easy 
operation. 

The losses in an alternator may be divided roughly into 
three parts, as follows: (1) Losses in the iron core, consisting 
of hysteresis and eddy current losses. (2) Losses in the cop- 
per. (3) Windage of the machine, and the friction loss in the 
bearings. Of these three, the iron, windage and friction losses 
are the most difficult to obtain. 

The determination of “Iron, Windage and Friction” may 
all be determined at the same time, and with the same “set-up,” 
of apparatus. The total iron, windage and friction may be 
determined by measuring the power necessary to drive the 
alternator at full speed and under full load excitation and then 
subtracting the power consumed. by the prime-mover running 
at the same speed and under the same conditions as it did 
during the test. The question now comes up, which is the 
most satisfactory machine to be used for a prime-mover? A 
direct-current motor is undoubtedly the most satisfactory, as 
the measurements are comparatively easy to make, and you are 


EFFICIENCY TEST OF 550 K. W. ALTERNATOR. 





Per cent. 12R Loss 12R Loss Iron Windage Total Per cent. 
Load. Armature Field and Friction Losses Efficiency 
K . 258 3.791 23.4 27.46 83.0 
% 1 045 3.817 AY 28.56 88.7 
x vB 4 3.908 24.2 30.46 92.9 
Full 4.181 4.120 Z5.4 33.40 94.3 
1% 6.537 4.750 26.2 37.48 94.8 


able to hold all the conditions constant. A motor whose 
capacity is about 15 per cent. above the full-load which will be 
put upon it, will give the most satisfactory readings. In using 
a motor for a prime-mover, there are several corrections 
to be made, if the most accurate results are desired. The 
following losses are to be corrected: in armature, in the 
brushes, and the iron loss of the motor. The losses in the 
brushes may be eliminated by measuring the voltage applied 


to the motor on a pair of insulated brushes, which will carry 
only the current consumed in the voltmeter, which may be as- 
sumed to be a negligible quantity. The iron-loss in the motor 
may be eliminated by running the motor at a constant field 
current, controlling the speed by means of the voltage applied, 
the iron loss there being cancelled from each reading. The 
loss in the armature, can be calculated, for any load de- 
sired, by measuring the resistance of the armature and sub- 
tracting the calculated value from each reading. 

Provision should be made for holding an absolutely con- 
stant speed, by varying the voltage applied to the motor, and 
also for holding the field current of the motor absolutely steady. 
Under these conditions the test is simplified a great deal. The 
best method of joining the machines is, of course, to have them 
direct connected, or joined by a flexible coupling. If neither 
of these methods is available, connection by a belt is the only 
way left. Ifa belt is used, it should be very flexible, and the 
joints cemented. However, if an endless belt is not available, 
a joint, as shown in sketch, is preferable, the ends being turned 
up and then fastened. This joint is used, as it does away to 
the greatest extent with the “kick” of the ammeter needle every 
time the joint strikes the pulley. 

Having started the set up, it is advisable to run it for some 
length of time, with the alternator fully excited, and of course 
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running at normal speed, in order that the friction losses may 
have reached a constant value, and the core become warm, and 
also that the value of the losses may have reached the max- 
imum value, in the motor armature, due to rise in temperature. 

The motor-field current necessary for the test is then deter- 
mined, by bringing the machine up to full-load, and then re- 
moving the load, to see if the value of motor-field current de- 
termined will hold the speed. A reading of the motor arma- 
ture amperes and volts, with the alternator fully excited will 
give the iron, windage and friction losses at full-load, the same 
readings with a field current on the alternator will give the 
windage and friction losses. Subtracting the power consumed 
in the motor, when separated mechanically from the alternator, 
from the above values, will give the net iron, windage and 
friction losses of the machine in question. If an efficiency 
curve of the alternator is desired, it will be necessary to measure 
the iron-loss, at different field currents, the field current read- 
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ings being those values of current, which will give the arma- 
ture volts determined by the regulation of the alternator at 
different loads. This measured iron-loss takes into account, 
of course, the hysteresis and eddy current losses in the arma- 
‘ure core. 

The losses in the field and armature may be calculated 
irom the measured resistances and the currents for the frac- 
tional loads. The efficiency curve is then plotted from the 





alues of total loss determined for the different loads. 

The question often comes up, which is more desirable in an 
iternator, high-core-loss and low copper-loss or vice-versa ? 
(hat question may have the same answer as when it is applied 
o a transformer, in that it depends entirely on the operative 
onditions of the machine. If a high efficiency is desired at the 
ull and 125 per cent. loads, a low copper-loss is desirable, and 
he difference made up by increasing the iron-loss which will 
ot alter the efficiency to any great extent at those percentages 
if load. On the other hand, if the machine is operated at the 
fractional loads, the core-loss must necessarily be as low as 
iossible to hold the efficiency up to the mark. 

The accompanying tables and curves may be taken as an 
xample of an efficiency test made by the above method. 


-~—--—0 
The Gas Engine for Central Station Service. 


At a recent meeting of the New York Electrical Society, 
\ir. KR. D. Mershon read a paper on “The Gas Engine for 
Central Station Service.” He gave the results of a complete 
study of the engineering aspects of the gas engine and to 
iurther his research, he visited most of the large gas engine 
istallations and manufactories both here and abroad. The 
paper outlines the theory of the gas engine, points out the 
important bearing of compression as affecting the initial tem- 
perature, and describes in detail the four-cycle and two-cycle 
types of engines. 

In reference to the subject of governing the gas engine, it is 
tated that only two methods have been used to any great 
extent practically. One of these is the method used with the 
original Otto engine and still much employed, especially with 
engines of the older type. ‘This method consists in causing 
the engine to miss one or more working strokes. That is, in- 
stead of there being a working stroke in every four there 
would at light. loads be a working stroke in every eight or every 
‘welve, depending upon the load which the engine was carry- 
ng. This method of governing has the disadvantage of re- 
juiring a heavy fly-wheel, and that even with a heavy fly-wheel 
here will be considerable variation in speed.’ It has the ad- 
antage, however, of high efficiency at all loads, since whether 
lie load be heavy or light the quality of the mixture and the 
ompression previous to ignition are the same. The irregularity 


of the speed, however, consequent on this method of operation 


is such as to render it unsuitable for many kinds of work, 
especially for the driving of alternators in parallel. 

The method usually employed, therefore, in governing gas 
engines, especially those of large sizes, and for electrical work, 
is that of varying the amount of mixture admitted to the 
cylinder at the same time endeavoring to keep its quality con- 
stant. With heavy loads when the engine is taking a cylinder 
full or practically full of explosive mixtures, the mixture can 
be suited for the compression which takes place, but with 
lighter loads it is evident that since the cylinder must be full 
the only way to preserve the quality of the mixture the same 
or approximately the same will be to endeavor to stratify the 
contents of the cylinder. That is, to first admit air to the 
cylinder and then a layer of the mixture, endeavoring to admit 
the mixture in such a way that it will not mix with the air, or 
at any rate to only a small extent, and so that at the back end of 
the cylinder, at least, there shall be a mixture sufficiently rich 
to properly ignite under the compression which has taken place. 
Whether or not this stratification actually does take place has 
been the subject of considerable dispute, but whether this 
theory be wholly or only partially correct or not correct at all, 
the fact remains that engines are operated successfully in the 
manner described. In one engine, at least, that of M. Letombe, 
the endeavor has been made to secure reliability in the matter 
of ignition independently of any question of stratification by 
making the compression higher at light loads, thus not only 
making the ignition more certain, but also increasing the effi- 
ciency of the engine at light loads over what it would be with- 
out the increase of compression. 

After developing the principles of gas generators, the paper 
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Fig. 1. 


At the left 
is shown the generator filled with the fuel from which the gas 
is to be obtained. This fuel burns at the bottom of the gen- 
erator by reason of the air admitted to it at that point through 
the grate bars shown. The air, however, is not admitted by 
itself but is forced in along with and by means of a steam jet 
entering the fire box below the grate bars by way of the pipe 
shown, the steam being supplied by the boiler B. The mixture 
of air and steam coming in contact with the hot fuel at the 
grate bars, the air burns a portion of the fuel, thus forming 
carbonic oxide gas and supplying heat to split up the steam into 
its elements, the oxygen of the steam combining with a certain 
proportion of the incandescent carbon to form carbonous oxide. 
As this combination of carbonic oxide, carbonous oxide and 
hydrogen passes up through the hot bed of carbon, the carbonic 
oxide takes up an additional atom of carbon, forming carbonous 
oxide. There passes over the generator, therefore, by way of 


describes a particular form, represented in Fig. 1. 
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the pipe B, a mixture of hydrogen, carbonous oxide and the 
nitrogen contained in the air required for the process along 
with a small proportion of carbonic oxide. The generator 1s 
fed as shown by a properly sealed opening at the top, so that it 
may be charged without interfering with its operation. 

After leaving the gas generator the hot gases pass out 
through the pipe Lb, heating in their course the water in the 
boiler as previously mentioned and forming the steam for use 
in the generator. The gases then pass into the scrubber and the 
cooling chamber, I*, F, in which the gas is cooled and cleaned 
by a spray of water sent through a checker work or through 
loosely piled coke. It then passes through the purifier, G 
which removes such dust as there may remain in it and takes 
out the superfluous moisture. H is a small gas tank or equalizer 
for reducing the pulsation in the main occurring at the time 
when the engine is drawing a supply of gas. 

There are many other forms of gas generators, but most of 
them operate on a principle similar to that above described. 
This particular generator gives satisfactory results only with 
anthracite coal or coke. The generators for using bituminous 
coal require a somewhat different method of construction and 
operation from that described, because of the fact that with 
bituminous coal there are given off a number of tar products 
which must be either all converted into gas or completely 
washed from the gas before it is used in the engine. If the 
gas contains any considerable amount of these tar products, 
there will be a great deal of trouble in the operation of the 
engine due to the gumming up of the cylinders and valves. 
The problem of a gas generator for bituminous coal has not 
in the past received as much attention as that for anthracite 
coal or coke, and is not now so generally in use. There are, 
however, a number of bituminous coal gas generators on the 
market at this time, although most of them depend for their 
success upon a complete washing of all the tar products from 
the gas before it is used. There are some generators, however, 
which may be now considered as having passed the experi- 
mental stage in which all or practically all of the products of 
the coal are converted into gas and the amount of washing or 
scrubbing required is, therefore, comparatively small. It seems 
pretty certain that a number of these generators of different 
makes will shortly be upon the market. Mr. Mershon stated 
that while in Germany he saw two generators of this kind in 
operation, one of which, both as to the principle used and as to 
the results which had been so far abtained, seemed to give every 
evidence of fulfilling the requirements. In a number of the 
bituminous generators in which the products of distillation are 
not all converted into gas there are obtained in the course of 
purification by-products of sufficient value to enable in some 
cases a return of about one dollar per ton of coal used over 
and above the expenses of operating the plant; such a show- 
ing as this cannot, however, be made except in plants of con- 
siderable size, and in small plants the installation of a by- 
product plant is not worth considering. The thermal efficiency 
of these gas generating plants is generally about 80 per cent. ; 
that is, the gas produced by them contains about 80 per cent. 
of the total calorific power of the coal used. 

Mr. Mershon stated that the cost of the gas engine is con- 
siderably in excess of that of the steam engine, and as com- 
pared with the steam turbine the discrepancy is even greater. 
There is a point of difference between the steam prime-movers 
and the gas engine which further exaggerates any relative cost 


which may be given per horse-power. The steam turbine and 
steam engine have a certain amount of overload capacity. That 
is to say, they are capable of operating, though at somewhat 
impaired efficiency, at loads considerably in excess of their 
rated output or the output at which they give the best per- 
formance. The gas engine, however, has, properly, no over- 
load capacity. Its performance improves up to the point where 
it cannot carry any further load and at which any further load- 
ing causes it to slow down. This is not strictly true for engines 
of the two-stroke type, which have a slight overload capacity 
beyond the point of best performance, but this overload capac- 
ity does not exceed 20 per cent. of the rating capacity and is 
probably less. With the four-stroke engine, however, the state- 
ment as regards overloads holds. 

It is necessary, then, in purchasing gas engines to provide 
for a rated capacity approximately equal to the overload which 
will have to be carried at any time, so that a comparison of 
prices on the basis of the cost per horse-power does not always 
give a correct idea of the relative costs, because in the case of 
the gas engine we must provide for a greater total number 
of rated horse-power. The quoted prices on the gas engines 
in this country at the present time vary quite surprisingly. 
Depending on the maker quoting, the prices on a horse-power 
basis range from 60 per cent. greater than for a steam engine 
to over twice the steam engine figures. In comparing the gas 
engine with the steam turbine prices we find a still greater 
discrepancy. In order to make the comparison it is necessary 
to add to the cost of the gas engine, the price of a suitable 
alternator, since the steam turbines are always furnished with 
the alternator which they drive. If this is done it will result 
in a cost per kilowatt of output at least twice as great in the 
case of the gas engine as in the case of the steam turbine, 
and if the comparison be made on the basis of a suitable over- 
load capacity, the discrepancy will be even greater. 

The cost of the gas generating plant for use in connection 
with the gas engine may be taken as being about twice the cost 
of the steam boilers necessary for use in connection with a 
steam prime-motor. This is for a simple gas generating and 
cleaning plant, without any installation for the production of 
by-products. 

It will be seen ,therefore, that the cost of a gas engine plant, 
including the necessary gas generator, is considerably in excess 
of the cost of a steam plant for the same service, especially if 
the steam prime-movers be turbines. The cost of maintenance 
and the figure which must be taken for depreciation on such 
plant is, therefore, correspondingly higher, and the cost of 
the attendance also greater, since it requires a somewhat better 
class of men to handle a gas plant. On the other hand, the 
efficiency of the gas plant is very much better than that of the 
steam plant, the gas plant requiring for the.same service about 
half the coal required by the steam engine plant and a little 
more than half that required by the steam turbine plant. 

In order to give an idea as to the relative costs of electric 
power by the three types of plant, and the influence that the 
cost of fuel has upon the cost of power, figures were presented 
for a steam engine plant, a steam turbine plant and a gas 
engine plant, for the same service. In these figures everything 
is included properly chargeable against the cost of power. 

It is assuming in each case that current is to be supplied to 
a load having a load factor of .5, and that the peak load is 
1,500 kw. It is assumed that this load will be carried by four 
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generators having a rated capacity of 400 kw each, and oper- 
ating when necessary at 25 per cent. overload. The generators 
are to be cut in and out of service in such a way that the 
average efficiency of each unit will be the same as though it 
ran continuously at 75 per cent. of its rated capacity. The 
thermal value of the coal is taken as 12,500 B.T.U. per pound, 
and it is assumed that this coal will evaporate seven pounds 
of steam when burned under the boilers, and when used in the 
vas generators will produce gas having a total thermal value 
if 10,000 B.T.U. It is assumed that a steam pressure of 150 
pounds is to be used and that the steam is to be superheated to 
i530°F. above its normal temperature. Under these conditions 
ihe following figures for performance are taken, being such 
as will be guaranteed by the makers of the various pieces of 
ipparatus: Steam engine, 12 pounds per brake hp-hour ; steam 
urbine, 18 pounds per kw-hour; gas engine, 10,000 B.T.U. 
per brake hp-hour. 

Suitable modifications of these values are made to take care 
if the fact that the units are to run at 75 per cent. of their 
rating capacity, and to take care of condensation and auxil- 
‘aries in the case of the steam plants. Making use of these 
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figures in connection with the costs necessary for such esti- 
mates, there were obtained the results embodied in the curves 
in Fig. 2. It is to be understood that these curves include 
everything properly chargeable against the cost of power, in- 
cluding interest, depreciation and renewals on the whole in- 
stallation and supplies, labor and fuel. The line A shows the 
cost for a steam engine plant, B for a steam turbine plant, and 
C for a gas engine plant. The slope of these lines shows in 
cach case the increase in power cost as the cost of the fuel in- 
creases. The point at which the line C crosses the other two 
lines shows the cost of fuel at which the gas engine plant is on 
a parity with the steam engine plant and the steam turbine, 
respectively, as regards the total cost of power. These curves 
give us an idea, therefore, of the cost of fuel at which it 
would begin to pay, under the present prices for apparatus, 
to install a gas engine plant rather than a steam plant. As 
will be seen from the curves, the gas engine plant and the 
steam engine are at a parity with coal costing about $1.85. 
while the point of equality with respect to the steam turbin« 
plant is with coal at about $3.00. 

It is believed that these curves show the relative performance 
of such plants under the condition assumed pretty fairly no 
matter what modifications might be made in the estimates, 
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since while the modifications might change to some extent, the 
actual value for the cost of power, the relative value will not 
be much changed by a modification common to all the plants. 
It should be borne in mind also that these figures are made on 
the assumption of a load having a load factor of .5, and that 
for more continuous service the gas engine will make a much 
better showing. It should also be borne in mind that these 
estimates are made without reference to any recovery of by- 
products, and that such recovery would very materially alter 
the showing made. 

An inspection of these curves at the point where the value 
of the fuel is zero shows very plainly that, if, as it has some- 
times been proposed to do, plants be installed at coal mines 
for the generation of power, a steam turbine and not a gas 
engine plant should be used unless a plant for the recovery of 
by-products be made a part of the installation. 

The relative values here arrived at will no doubt have to be 
changed with thé progress in the gas engine art. The gas 
engine equipment will become cheaper as its use becomes more 
general, and Mr. Mershon considers that this, in connection 
with the fact that some hard work is being done in the endeavor 
to produce a gas turbine, permits one to look forward to a 
time not far off when gas prime-movers of some sort will be 
installed instead of steam prime-movers. 





O 
Hints on Packing Water Gauge Glasses. 

In regard to the packing of gauge glasses, there are a num- 
ber of points to be noticed; first, the glass of the gauge must 
he of good quality, and the glass must not be too full for the 
size of the gland. Many glasses are broken from these causes 
alone. In the second place, the gauge cocks should be per- 
fectly true, otherwise the glass will have too little space for ex- 
pansion on one side. The packing around the glass must be 
of good quality. Rubber washers under high pressures above 
200 pounds often get soft and blow out. To prevent this it is 
recommended that they should have a ply of asbestos twine or 
cord on each side, which protects the rubber. 

In screwing up the glands, the glass should be clamped so 
that it can be moved with the finger and thumb. If it is caught 
any tighter than this, there will not be room enough for ex- 
pansion and breakage will result. With the glass left easy, 
there will be a little leakage when steam is put on, but this 
will take up as soon as the glass and packing expand. One 
point to be particularly noted is, that the glass breaks most 
frequently at the steam end of the gauge cock because the 
steam is hotter than the water in the glass and causes more ex- 
pansion. This should be remembered when screwing up the 
glands, so that the steam end of the glass is left a trifle slacker 
than the water end, and in every case the steam should be 
turned on gradually. 





Temperature of the Fire. 


It has been found by experiment that the color of the fire 
represents the temperature at which the fuel is burning and it 
is nearly the same for all kinds of combustibles. When the fire 
is a just visible red, the temperature is 970 degrees; a full 
cherry color, 1650 degrees; orange, 2100 degrees; white heat, 


2370 degrees; and a dazzling white, 2730 degrees Fahrenheit. 
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C*“N ORDER to make this department of THE PRACTICAL ENGINEER as interest- 
y ( ing as possible, 2 moderate rate will be paid by us for all contributions pub- 
lished under this heading. However, we do not assume responsibility for 
the ideas or opinions expressed. None need hesitate to contribute because of in- 
ability to draw or write well. We will redraw or revise whenever necessary—it jg 
the idea we want. New ways of doing old things, criticisms of accepted theories, 


and general engine-room experiences are especially solicited. a5) 
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The Economical Use of Steam. 
Epirok THE PRACTICAL ENGINEER: 

The conditions under which steam is used economically are 
known without doubt by any engineer. As steam is merely 
the vehicle by which heat energy is conveyed, and as saturated 
steam of any particular pressure always has a corresponding 
temperature and always contains a certain number of heat 
units, it follows that any lowering of temperature or dissipa- 
tion of heat more than that corresponding with mechanical 
work performed is wasteful and is to be avoided. 

The first source of loss is radiation and while this loss cannot 
be reduced to zero, it can be made comparatively small by 
covering radiating surfaces with the best heat non-conducting 
substances that the market affords. 

The next loss lies in the use of steam in the engine itself. 
It is of course well known that in order to get the greatest 
possible work out of a given amount of steam, the steam should 
not be allowed to escape until its pressure is reduced to very 
nearly 14.7 lbs. per square inch in the case of a non-condensing 
engine, assuming of course that the exhaust ports are so de- 
signed that the back pressure will be reduced to the minimum 
amount. In order that the terminal pressure may be low, the 
admission port must close sufficiently early in the stroke to 
allow the steam to expand down to the desired terminal pres- 
sure. Irom this it follows that for the development of a certain 
horse-power, the engine must of necessity be larger than in the 
more wasteful method in which steam at full pressure follows 
the piston to the end of the stroke. The matter of clearance is 
likewise very important, as the steam required to fill the clear- 
ance spaces is in a certain sense wasted. In using the steam ex- 
pansively, however, this particular source of loss is some- 
what reduced in amount. 

[t may appear at first sight that there is no need of calling 
attention to matters that are nothing more than the rudiments 
of steam engineering. However, such is not the case, for we 
often find instances in which there seems to be a total disregard 
of even elementary principles. Such a case as the above came 
to the writer’s attention quite recently and will without doubt 
prove interesting. . 

A prominent engineer well known to the writer, and further- 
more, a man that prided himself on the efficiency of every 
piece of apparatus that he owned, became the owner of a steam 
driven automobile. The machine was used for a couple of 
seasons and as far as operation and external appearances 
were concerned it was satisfactory. The boiler, as is customary 
in such equipments, was quite small and intended to generate 
steam very rapidly. The engine was of the locomotive type— 
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two cylinders, size 244" x 344”, provided with a link motion 
and reversing gear; the valves were of the plain slide valve 
type with 14 inch outside lap, no inside lap. 

During the present winter the owner thought he would 
overhaul the engine and put it in the best possible condition 
for the coming season. When the interior was examined some 
interesting facts were made apparent. The clearance at each 
end of the cylinder was found to be 8g of an inch. The valve 
construction was such that when cut off took place at 
stroke, exhaust occurred at the same time. The clearance was 
reduced to 1-16 inch by riveting some metal disks of the 
proper diameter and thickness to the inside of the cylinder 
heads; the early release difficulty was disposed of by making 
new valves with sufficient inside lap to make release occur 
at the proper time. 

The bearings throughout the entire vehicle, engine and all, 
were ball bearings, and while it is apparent from this that 
efficiency was sought, it is wholly inexplicable why such waste- 
ful conditions should. be tolerated in the steam engine. 

Another matter that should not pass unnoticed in connection 
with this, is the advantage enjoyed by the proprietor who is 
fortunate enough to be versed in the principles of engine 
design. No man can be even a successful operator of a steam 
engine unless he is familiar with the principles of design and 
there is no easier nor cheaper way to acquire this knowledge 
than to subscribe for a good steam journal and read it carefully. 

The proprietor-engineer is certainly master of the situation 
—his steam plant is run economically and efficiently and when 
he goes forth seeking recreation in his “auto” it is an exceed- 
ingly cold day when he has to hire someone to tow him home. 

North Adams, Mass. T. H.R. 





Oo 
A Place tor Everything. 
EpiTtoR THE PRACTICAL ENGINEER: 

I am very fond of visiting brother engineers, and am of an 
observing nature. I find many engine-rooms topsy-turvy. 
There seems to be no place for anything; everything is lying 
in a heap upon a bench in some dark corner or thrown in some 
large drawer. This is unnecessary as well as very unsightly. 
I have taken charge of several engine-rooms in such a condi- 
tion and within a week’s time, had things in such shape that 
you would have thought it would cost quite a sum to put it in 
such a condition. It, however, did not cost very much and was 
surely a paying investment. What I did I am sure anybody 
else can do. The first thing I did was to show the boss how 
very inconvenient it was to find what I wanted and perhaps 
in a hurry. He would perhaps look a little sour, but [ gave 
him no time to say a word. I told him that an engine-room 
was like an office, where it required very little time to do a 
great amount of business if everything had a place and every- 
thing in its place. 

If it was in a place where the other employes had tools of 
their own, I would simply get a few boards surfaced on one 
side and put up some sort of panel, where I would put 
wrenches, hammers, chisels, punches, etc. Then I would make 
a desk for books and papers. I always made the desk with 
drawers instead of a lid. This was also made of surfaced 
boards; the drawers were made of cracker boxes; usually 
four drawers. This was also used for all my packings, as | 
think it is very important to keep packing free from dust or 
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srit. This desk was placed in a position where there would be 
ery little chance to accidentally set an oil can or lay any oily 
‘ool thereon, usually on the opposite side of the engine-room 
rom tool rack or oil stand. 

If everybody about the plant was in the habit of getting tools 
rom the engine-room and not returning to proper place, I 
out up a locker and kept it locked for awhile, until I had them 
rained to come to me for tools and be sure they got what was 
needed. 

Then a few rough boards for a rack to put fittings, and with 
| little lampblack paint marked each pigeon-hole, or used_white 
‘ard board and ink. In this manner I had a place for each and 
‘very piece that was in my care. If I wanted a tool, I knew 
vhere it was; when I was through using a tool, I put it in its 
lace. When the boss came into the engine-room he seemed 
leased and always wanted to know if I needed anything, and 
f I did he would get it at once. It is easy to keep things in 
lace and tidy if it is done at once and not left until you have 
iore than you can do in the spare time you may have. 

Do not try to get along without a broom and a good supply 
i waste. When through tsing a tool wipe it with a piece of 
vaste that can be kept handy in a small box at bottom of tool 
ack. Many employers do not like to furnish waste and I 
on’t blame them in many cases. Make good use of the waste ; 
0 not leave it lying everywhere about the plant; have a box 
or new waste, a smaller one for that that has been used to 
ipe oil cans or clean oil about engine, and an empty oil can 
vith cover cut out for dirty and wet waste. 

Another point in regard to oiling. When using an oil can 
‘tis easy to wipe the spout clean with one stroke of clean waste 
before doing any oiling, and if there is any chance for dust or 
rit to get on the spout while oiling, wipe off before you fill 
next cup and you will have smooth bearings and very few hot 
boxes. When through oiling, wipe can thoroughly and it will 
ulways be clean. While oiling it is very easy to wipe many 
parts of the engine and thus have it always clean and ready 
to shut down, with very little wiping to do before leaving to go 
home. I am sure many could make it easy for themselves if 
they would follow my advice. 


Los Angeles, ‘Cal. A. H. 
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How the Water Hammer Was Stopped. 


I;DITOR THE PRACTICAL ENGINEER: 


Some time ago, I was employed in an electric light steam 
plant which consisted of three Fitchburg engines of 250 horse 
power each, Dean condensers, two Sterling boilers of 500 horse 
power each and two Dean boiler feed pumps. This plant 
furnished lights for house service as well as for street light- 
ing. The city water main branched off in several places for 
hotel use, as well as. supplying the boilers of the plant. There 
was a well in this plant that furnished water for the boiler feed 
part of the night run. The latter part of the run water was 
taken from the city mains again. 

The hotels made many complaints concerning a bad ham- 
nering in this water pipe during the last part of the run. As 
‘his had occurred for several seasons, we came to the conclu- 
sion that the water hammer must stop. Se we began to ex- 
heriment by cutting the suction pipe at S in the accompanying 
sketch. We took a 4” pipe 8 feet long and screwed a cap on 


each end and tapped the lower cap to take the 214” nipple, this 
being the size of the suction pipe. We next drilled and tapped 
at each end of the 4” pipe for a 14 inch pipe as shown and put 
a valve on each pipe as at A and B. 

Now by opening valve A, air filled the pipe. Valve B was 
closed and water turned on by opening valve C. This stopped 
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the hammer for awhile. The valve C would be closed, valve 
A and B opened, allowing part of the water in the 4” stand 
pipe to run out and a new supply of air to enter. The valves A 
and B were again closed and the valve C opened again for an- 
other run. This worked well and the water hammer disap- 
peared until the air escaped from the 4” stand pipe. This oc- 
curred about every five days. We went further with our ex- 
perimenting and drilled and tapped the water cylinder head 
for a 14” pipe, placing a check valve at D and a globe valve at 
FE. The check opened toward the pump and by closing in the 
opposite direction allowed no water to escape. 
ing the globe valve, it allowed enough air to enter the pump 
to prevent any bad water hammer. This pleased the superin- 
tendent very much and he gave us a nice present for our kink. 


Cambridge, Mass. W. A. D. 
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The Way Some Things Are Done. 


EpITOR THE PRACTICAL ENGINEER: 


As I discussed things as they are carelessly done about the 
boiler room, in the April number of “The Practical Engineer,” 
I might mention a habit of a fireman I once had, which was a 
bad one. This fellow was a great one to enter into a conver- 
sation whenever the opportunity was offered. If he was firing 
and some one should drop in, he would walk up to the party, 
leaving the firedoor open for a number of minutes, allowing 
the cold air to draw into the furnace and cooling the boiler 
to a large extent, causing the boiler to suddenly contract. Of 
course, we are all well aware this was a very wrong thing 
to do, no matter when or where, for there is nothing that 
takes the life out of a boiler more rapidly than these extreme 
changes. The tremendous strains from the expansion and 
contraction at intervals will surely ruin any boiler used, so 
I had to issue strong measures to stop this fellow of this habit. 
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Calling one day on a friend of mine who was an engineer in 
one of our neighboring towns, I found him in the boiler room 
using some very strong language. ‘Well, Bob,” I said, “what's 
the difficulty now?” “Oh, these water glasses are not worth 
the room they take up, they break as fast as I can put them in.” 
[ noticed he would take the wrench he had and screw the ‘pack- 
ing down very tight on the bottom one and then he turned to 
the top and did the same. In doing this he was putting a 
twisting strain on the glass and as soon as the pressure was 
put on and the packing began to expand and also the glass, 
something had to give and the glass was sure to bréjk, near 
the top from the crushing strain or at the middle from the 
twisting strain. This glass was only in a few minutes when 
it let go also, and the air was blue for a few seconds again as 
Bob gave vent to his feelings. 

[ asked him to let me try my luck and see how I would 
come out; I might strike the combination. I took a glass, 
put new rubber washers on and began to insert the glass. 
After it was in place, I screwed it up at the bottom gently and 
then turned my attention to the top, clasping the glass in the 
centre with one hand and with gloves on, screwed the top up 
with my fingers. Then I turned the steam on and allowed 
it to warm the glass thoroughly before allowing full pressure 
on the glass. After turning both valves open wide, everything 
held without a leak or a break. This glass lasted about a year 
and Bob had no more trouble after that. I always contend that 
much unnecessary strength is used on water glasses. 

A few days ago a boiler inspector called to make an external 
inspection of the boilers. Everything went all right until the 
assistant came to the pop safety valves. The valves were set 
to blow at 100 pounds pressure and the boilers were carrying 
85 pounds. The inspector told the assistant engineer to try 
them to see if they were all right. Of course, the assistant 
not having the care of these valves was not familiar with them 
and he could not make them blow. The assistant engineer 
reported the case to me, when I returned from my dinner, 
that he could not make them blow. I asked him what they had 
done, pushed down on the lever or lifted up on it? He said 
they pushed down and did not have leverage enough. I 
enjoyed a good laugh as the assistant said the inspector said 
they were hard to make blow sometimes when the pressure 
was a little below what they were set at. What amused me was 
the inspector not knowing enough to lift up on the lever of 
these valves, as they belong to the pop safety type. 

Abington, Mass. ALE. 


Oo 


The Steam Loop. 


IepiroR THE PRACTICAL ENGINEER: 


[ wish to have something to say about the steam loop, as Mr.- 


I. H. S. has criticised the Editor either for the purpose of 
starting a discussion, or, he really does not understand the 
principle. 

If there was no drop of pressure at the separator, that is, 
if the pressure at the separator was the same as at the boiler, 
then it would be impossible for the water to rise in the drop 
leg above the water level in the boiler. Then, if more water 
was added to the drop leg, the weight of the added water would 
force the water already in the drop leg into the boiler and hold 
it there without the aid of a check valve, although there should 


be a check and stop valve merely for convenience in case of 
repair to steam loop and one also should be placed at separator. 

The working of the loop is explained in the December issue 
so thoroughly that it would be useless for me to try to do 
better, although a little different language may make it plainer. 

Since there is a difference of pressure of say 6 pounds, the 
water in the drop leg will rise considerably above the water 
level of the boiler but the column of mixed steam, water and 
spray also rises in the riser to take the place of condensed 
steam and being lighter than the water column in the water leg, 
rises much higher. The riser then empties its contents ipto the 
horizontal, from which it passes into the water leg and into 
the boiler. 

If the steam loop will not work’ without the check valve, it 
surely cannot work with it, for it costs something to work the 
valve. 

Elgin, regon. ;. GS. 8; 
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Fitting Babbitted Brasses to Pin. 
EpiroR THE PRACTICAL ENGINEER: 

I noticed in the February number of your valued magazine 
an article on page 23, entitled “Spooling a Pin,” which I find 
very interesting. This same method has been practiced ashore 
and a great dea! of late since the bolt connection has come so 
much in use. A short time ago I was called to a place where 
they were having a great deal of trouble with pins heating and 
throwing the babbitt out of the connections. The engineer 
was in hot water, so to speak, for one of the large vertical 
tripples had thrown the babbitt off the lower end no less than 
three times in a week, and when a crank pin connection on a 
large engine gets out of order, it generally makes a lot of 
worry for somebody. The pin that gave the trouble was 10” 
in diameter and 12” long, with square shoulders. The brasses 
were made of phosphor bronze and bored out to allow for a 
suitable babbitt liner. I examined the pin thoroughly, I say 
thoroughly, for I took a sledge and pounded the crank bells 
where the pin enters them to see if the pin was loose in either 
bell. I then closely examined it for any flaws or flat places and 
I found none; the pin was really in very good shape. I then 
turned my attention to the quality of the metal used in the 
liner and it proved very tough and of good quality, so the next 
thing to do was to see if in the heating there had been any 
damage done to the brasses. There I found the top brass was 
warped some. In order to find out whether the brasses were 
warped or not, [ procured a surface plate and placing two 1 
square parallels on the plate, I placed the butt bearing surface 
of the top brass on the parallels, so that the hole was in line 
with the parallels and I tried to rock the brass on the parallel 
strips and it rocked easily enough, so that to level it up it 
required three thicknesses of paper under one corner and two 
thicknesses under the corner diagonally opposite it. I tried 
the bottom brass in a like manner, but it was all right. The 
next thing to do was to have the top brass trued up, that is. 
have the butt side planed square with the bore of the brass. 
and so that it would fit the rod also. This done, the mandril 
was set up and the brasses bolted together with the spools. 
as is shown in the February issue of “The Practical Engineer.” 

In the babbitting of the box with a mandril, the brass is 
made sufficiently small so that the soft metal can be well pened 
out, and then the brasses are bored out to fit the pin. Care 
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should be taken in the boring to get the brasses perfectly square 
on the face plate of the lathe or mill, for any negligence in 
this line will spoil the fit sooner or later. On a large brass, it 
is necessary to cut out oil pockets in the clearance space which 
carry and distribute the oil or grease uniformly over the 
entire bearing surface of the pin. This pocket is about 1-16” 
deep by 114” wide and is cut out of the brass to within 44” of 
each side, thus forming a pocket and reducing the bearing of 
the brasses. When it is handy, a milling machine is the tool to 
cut out the clearance with, placing the brasses on the table of 
the machine as they came bored from the lathe and then mill 
out the required clearance. If no milling machine is at hand, 
the necessary clearance will have to be cut out with chisel, 
which takes a great deal more time. 

In the fitting of the brasses in mention, the clearance was 
milled out and the brasses came to me ready to spot down to 
the pin. I calipered the pin and brasses and found the latter 
had been bored a full 1-32” larger than the pin. This allowed 
for scraping down to a fit and taking out distance pieces if 
necessary. After carefully “black leading” the pin, putting on 
a very thin coat, I tried the butt or top brass and it showed up 
very well, proving to me that the pin had not been worn much, 
but I was surprised to find so little side play on so large a pin, 
there being a scant 1-32”. I scraped the brass down to a good 
hearing, making sure to have ample clearance on the sides of 
the oil pockets, and also to have as much bearing surface as is 
possible and still allow for take up and wear, on the soft metal 
boxes. I cut the oil creases in the top brass in the shape of the 
letter X, having the grooves cross in the centre of the brass 
where the oil hole entered it. This allowed for good distribu- 
tion of the oil. I cut very small grooves in the bottom brass 
and did not bring them together as on the top brass, for it is 
not so hard to get oil to the bottom half as the top. In getting 
the brasses to the size of the pin, so as to prevent heating and 
pounding, it is very important to know when you pull up the 
nuts on the bolts that the brasses are to a running fit, and in 
order to do this I use the following means: When I have the 
brasses ready to connect up to the pin, I take a piece of soft 
lead wire 1-16” diameter and cross it on the pin, top and bot- 
tom, similar to the way the oil grooves are cut, but in such a 
way that the brass will bear on them at all points. I then pull 
up the bolts with the spools on, in place of the butt of the rod, 
as tight as when all connected up. I then slack the bolts, take 
out the brasses and caliper the thickness of the leads. This 
proves to me the actual distance that the brasses are running 
from the pin, called “leading the pin.” This distance can be 
altered to suit the cushion and compression. I have fitted soft 
metal connections to run as close as No. 27 B. W. G. and I 
have some leads taken from a 9” pin that caliper .o18 of an 


inch and the engine ran a full season with no trouble from 


heating. ‘ 

In this job, I tried the brasses several times and adjusted 
them to .023 of an inch. These sizes are obtained with mi- 
crometer calipers. After I had adjusted the brasses to size, I 
had a very light cut faced off of both sides of them to increase 
their side play, and when they were connected up to the rod, 
[ tried them with a short bar or jimmy and found them nice 
and free at all points. I saw the piston clearance marked on 
both ends of the guides, so did not speak of it to the man in 
charge. There was a trial run of eight hours after I repaired 
those brasses and only the chill off was the report at the end 


of the trial. I suggested to the engineer to do away with the 
brass and copper oil pipes leading to the main connections on 
account of their corroding and filling with verdigris, and put- 
ting in wrought iron pipe in their place. I also suggested to 
him to use photographers’ tin for liners, as they would enable 
him-to make finer adjustments, and in regard to the liners I 
told him that anything over 1-16” should be planed up so as 
to be uniform in thickness on their entire bearing surface, for 
uneven liners on a bolt connection are very apt to cause hot 
pins. 


_ 


> “MIcRo.” 
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Rodney’s Troubles. 
Or Do We Need a License Law in Michigan? 
(Seventh Letter.) 


Mistur editur, as i did not reseeve no ansur tu mi last lettur 
tu u, i begin tu think thet u luked at mi aplekashun fur the job 
in the lecktrick lite stashun with sum mis feelin’, fur the boss 
or the superintendnt hez neether 1 giv me enny sine az tho thay 
wud hire me, and i see them almost evry day. i wus in the 
power hous the uther day and i just luked around a bit and i 
tell u i seen sum things thet i dont think are rite. 1 thing wus 
whear the fellar put the kole in fur the fire. he just throde a 
lot ov slak kole in a big troff and let it run doun on the fire 
the best way it kud. now with mi thrasher biler i hev tu put 
the kole in the furniss very keerful elst i put the fire out. 
nuther thing i didnt see the feller take out enny klinkers frum 
the fire and when i burn slak kole in mi biler i hev tu kleen out 
about 4 times a day. them bilers iz a funny kind in the power 
hous fur thay haint got no fluse and the feller blose the durt 
and sut off frum the inside ov the biler with a rubber hoze 
biznus and insteed ov blowen them in frunt, he duz it at the 
side. 

Now nr. editur, i want tu kno whut kind uv a biler it iz thet 
is kleened out in such a way. a nuther thing i heerd while i 
wus up thear wus 1 fellar hollered out to the firesman sumthin 
about sum man gitten kild. his naim wus Wott. any how the 
feller sed all hands wud hav tu help muve that kasting frum 
the fraim ov the fiv hundred kill wott generater. and i just 
tuk it thet it wus a polite way the feller hed ov tellin the fires- 
man thet sum kareles feller hed got a shok thet hed kild him. 
i did not se them take the ded man away. thay must hev dun 
the wurk in the nite time. anuther thing i wud like tu no iz, 
whut part ov the steam, a voltz iz fur. i hurd the greeser tell 
the firsman thet they hed to inkrees the voltzage, or preshur, 
az moar lites hed bin put up. iz voltz a nu fangled name fur 
steam ? 

i jist found out who the fellar iz whut got the job whut i wus 
luken fur.’ i hev not seen him but his name iz oam, or ome, 
or home sumthen lik thet the firesman sez. he is a gud man 
on the switch board. the moar i se ov the power hous 
the moar i git on to there ways ov maken the lecktrik lite and 
ef thay don’t chase me out ile no a hul lot about it in a short 
while. pleeze ansur mi last lettur rite away, when u git this 1, 
so i will no u hev got this 1 all rite. 

rodney Gumkirk 
orkners corners. 
Meeshigan 
munrow Kounty. 
kair my father, 
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*°HE editor will be glad to receive from the revders of THE PRACTICAL EN- | 

6 GINEER, such questions relating to engineering -ubjects, as may, from time 

to time, occur to them. All questions and answers shoul. be addressed to 
the editor and accompanied by the name and address of the writer, which will not 
be published, however, unless especially desired. It is the intention that questions 
shall be answered by the readers, and even though the editor may, from time to time, 
publish answers and questions, he especially desires the readers in such cases to 
contribute any further information, in connection with the points raised, that they 





may consider of interest. All questions and answers received by the editor will he +: 
published, as far as practicable, but he reserves the right of editing or 


rejecting any communication. 
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IpiroR THE PRACTICAL ENGINEER: 
Please answer the following questions in the columns of 




















“The Practical Engineer.” 

(1) What is meant by inches of vacuum in a condensing 
engine? 

(2) Please explain the use and working of the hydraulic 
ram. 

(3) What are the uses of the slotting machine and shaper? 

(4) I have heard an argument in regard to heating a room. 
One man said that he started a fire in the furnace and one room 
upstairs did not become as warm as the rest did, although the 
pipes and radiators were all right. Finally, a door was left 
open in the hall and the room warmed up at once, although 
no heat could come from the hall. The reply to this was that 
the reason the room did not warm up was because the cold air 
could not escape and as soon as the door was opened the cold 
air escaped and the room became warm. Now, why could the 
cold air not be Warmed even if it could not escape from the 
room? It seems to me too much like what a man told Ben- 
jamin Franklin, that when he opened the shutters of his win- 
dows in the morning, it let the darkness out instead of letting 
the light in. 

Silver Creek, N. Y. H. W. B. 

(1) The pressure of the atmosphere under normal condi- 
tions will support a column of mercury 30 inches high when the 
pressure above the mercury columin is zero, or, in other words, 
when there is a perfect vacuum. It is, however, difficult and 
not practical to maintain a perfect vacuum in the condenser 
of an engine on account of the air and vapor which the con- 
densed steam gives off. The air pump does pump out this 
condensed water and air to retain a fairly good vacuum, in 
which surroundings the atmosphere would balance a column of 
mercury 26, 27 or 28 inches high, whichever the case might be. 
In other words, by inches of vacuum is meant negative pres- 
sure, there being roughly one-half pound pressure. for every 
inch of mercury, so that when one says there are 28 inches of 
vacuum, he means that there exists in the condenser 14 pounds 
negative pressure or about one pound pressure above the ab- 
solute zero. 

(2) A hydraulic ram is a device for raising water for de- 
livery above the level of the source of supply. They are built 
in several different forms, one of which is shown in the accom- 
panying sketch. A is the supply pipe, B is the pulse valve, C is 
the air chamber and D is the delivery valve leading to the 
delivery pipe. Its action is as follows: Suppose the water in 
the ram to be at rest. When it is in this condition, the pulse 


valve B is open and the delivery valve D is closed. The water 
that.passes through the delivery pipe, A, begins to flow with 
a velocity due to the height of the fall of water from the source 
of supply, through the pulse valve, B, which is open. The 
pressure of the moving water acts on the bottom of the valve 
and closes it. At the moment the water ceases to flow, the 
resultant momentum of the column of water in the delivery 
pipe causes the ramming stroke which opens the delivery valve, 
D, forcing the water to the required height. At the same time, 
the water enters the air chamber, C. The air is first com- 
pressed, then brings the column of water to a state of rest and 
in virtue of its elasticity, causes the water to flow back through 
A. The moment the backward motion begins, the delivery 
valve, D, closes and the pulse valve, B, opens again, allowing 
the water to flow in a forward direction and the operation is 
repeated. 

The efficiency of this machine is about 65 per cent.; that is, 
one-seventh of the amount of water supplied can be raised a 
distance of about 5 times as high as the supply head of the 
ram; or, one-fourteenth of the water supply can be raised and 
discharged about ten times as high. 




















Hydraulic Ram.—Section through Centre.} 


(3) A slotting machine is similar to the shaper in many of 
its functions. In the shaping machine the tool moves in a 
horizontal direction, while in a slotting machine the tool moves 
in a vertical direction. The shaper is in reality a small planing 
machine and is used for finishing flat surfaces, cutting key- 
ways, etc. The slotting machine is used especially in places 
where an irregular contour is to be formed. It is frequently 
used for forming the inside of a hole and also; as its name im- 
plies, for the cutting of key-ways.and slots. 

(4) Wherever heating is to be done efficiently, there must 
be a good circulation of air, because air, when it is not in 
motion, is a good insulator of heat. This applies both to hot 
air or steam heating, and if the room is not well ventilated, it 
will be very hard to heat. In the case of the room mentioned, 
the room could not become warm because the cold air could 
not be replaced by the warm air, and unless the hot air was 
forced in under pressure, making the density more, it is im- 
possible to see how the hot air could get in the room. The 
same thing applies to a radiator in a room where there is no 
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circulation, and actual experiments have been made with a 
radiator in closed rooms to show that the efficiency of the 
radiator was nearly zero when the air in the room remained 
at rest. The reason for this is that most of the air in a room is 
heated by convection, so that it is important that the cool air 
upon entering the room should strike the hot surface to 
become heated and that there should be an outlet for the already 
heated air.—[Ed.] 


o——— 


[EpiroR THE PRACTICAL ENGINEER: 

Can you inform me, through the columns of your valuable 
paper, of some method by which one can test a small boiler to 
know that it is safe? 

Brooks, Me. F. KR. R. 

The means often adopted of testing a boiler, to find out 
whether it is safe, is by the application of hydraulic pressure. 
The object of the hydrostatic test is to ascertain if the boiler 
is capable of sustaining a given pressure and also to test the 
tightness of the joints. A small hand pump is often used for 
this purpose and it is generally assumed that if the boiler 
will stand a pressure of one and one-half times the working 
pressure, it will be safe to run. 

What is known as the hammer test is much used by boiler 
inspectors, and is frequently preferred to the pressure test. 
This test consists of tapping the plates with a hand hammer, 
and from the ringing sound due to the vibrations, and also 
from the rebound of the hammer, the practical examiner is able 
to judge of the thickness and soundness of the plates.—[Ed.] 





KpiroR THE PRACTICAL ENGINEER: 

Please answer the following questions and oblige a constant 
reader : 

(1) Ina throttling engine with a single valve connected to a 
single eccentric, if I moved the eccentric ahead, what would 
happen ? 

(2) What would be the proper way to give a single slide 
valve the proper lead, to make the valve wider or narrower ? 

_ Princeton, Minn. j Sas 

(1) When the eccentric is moved ahead it increases the angle 
of advance. The effect of this is to increase the lead and make 
admission and cut-off earlier. 

(2) If you increase the size of the valve, you increase the 
lap. Increasing the lap lessens the lead and makes admission 
later and cut-off earlier. If the valve be made smaller, it de- 
creases the lap, thereby increasing the lead and making ad- 
mission earlier and cut-off later —[Ed.] 


4}. 
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EpiroR THE PRACTICAL ENGINEER? 

I have a question I would like to have you solve for me. 
What is the safe, steady working load that a cast-iron column 
having fixed ends, 14 inches in diameter and 16 feet. high can 
sustain ? 

River Junction, Mich. F. R. 

According to the building laws of Chicago, the safe load 
upon this column, assuming the column to have a thickness of 
metal of 114 inches, will be 224 tons of 2000 pounds each. 


—[Ed.] 


EpitoR THE PRACTICAL ENGINEER: 

Please answer the following questions in ‘The Practical 
Engineer” : 

(1) What is lateral motion in steam engineering practice ? 

(2) How can you determine whether a vertical stationary 
engine runs over or under? 

(3) What is a cam? 

(4) What is a tram? 

Ash Grove, Mo. Goh. 

(1) By lateral motion is meant any side motion to the plane 
of the parts of the machine spoken of. 

(2) A verticak engine is said to run over when the crank 
crosses the upper centre in a direction away from the observer 
standing at the front of the engine and it is said to run under 
when the crank approaches the observer when crossing the top 
dead point. 

(3) A cam is usually a curved plate or groove which com- 
municates motion to some part of the machinery to which it 
is connected, by the action of its curved edge or groove. The 
cam generally revolves uniformly around its axis while the 
rod, which it moves, generally has a reciprocating motion of 
any nature, which motion may be in a plane inclined at any 
angle to the axis of rotation. ; 

(4) A tram is a stick or rod which is used to measure the 
distance between any part of the machine by means of its two 
points which have a fixed distance between them.—| Ed. | 


> 
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EpitoR THE PRACTICAL ENGINEER: 

I have charge of a Babcock and Wilcox boiler having 3450 
square feet of heating surface, 30 square feet of grate surface, 
and it uses about 12 gallons of water per minute. I also have 
charge of a 14%” x 36” Greene engine running at 60 revolu- 
tions per minute; boiler pressure 80 pounds. The engine is 
only doing about from 27 to 47 horse power. Another vertical 
slide valve engine 1054”x 17” running at 100 revolutions per 
minute is not doing over 20 horse power. 

(1) What is the nominal and actual horse power of the 
boiler ? 

(2) What change wouldmyou recommend for economy ? 
The small engine is in one building 90 feet from the shafting 


in the building the Greene engine is in. The shafts are 
parallel. 
Providence, R. I. W. R. T. W. 


(1) The number of square feet of heating surface does not 
necessarily indicate the horse power of the boiler, as the num- 
ber of square feet of heating surface per horse power varies 
with different types of boilers and boilers of the same type. 
When an average rate of evaporation per square foot of heating 
surface has been fixed upon by experiment, it is a very con- 
venient way of rating the boiler. In the type of boiler men- 
tioned, from 10 to 12 square feet of heating surface are re- 
quired for one horse power, so that, taking the smaller num- 
ber, the nominal horse power of the boiler is found to be 345 
oe 

The actual horse power is obtained by applying the generally 
accepted standard of evaporation which gives the value of one 
horse power as the equivalent to an evaporation of 30 pounds 
of water from a feed water temperature of 100 degrees, to 
steam at 70 pounds pressure, or 34.5 pounds of water from and 
at 212 degrees per hour, In the problem mentioned above, 
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the consumption of the boiler is about 12 gallons per minute 
or 720 gallons per hour, which is equivalent to 6012 pounds 
of water per hour. Using the above figure 30, as the factor 
of evaporation, the actual horse power of the boiler will be 
about 204. 

(2) This is a condition that is often met with in practice. 
About the best one can do in such cases is to run each engine 
as economically as possible by setting the valves and regulating 
the steam pressure so that the full expansion of the steam is 
taken advantage of, without unduly increasing the initial con- 
densation due to a large range of temperature in the cylinder. 


—[Ed.] 


EpitoR THE PRACTICAL ENGINEER: 

Will you kindly answer me the following questions ? 

How many gallons of water will be discharged in one minute 
through a round nozzle 13%” diameter, the pressure at the 
nozzle being 140 pounds per square inch; also what formula 
do you use for working up the same? 

York, Pa. W. Hi. . 

The theoretical velocity of water issuing from an orifice is 
the same as that which would be required by a body falling 
from the height of head of the water above the orifice. That 1s, 





Vv = 4 2'on, 
in which h = the head of water; g, the acceleration of gravity 
—= 32.2; and V = the velocity in feet per second. In practice, 
this velocity is not attained owing to various resistances, but 
the discharge depends on this formula, and the actual amount 
can be obtained by multiplying the theoretical amount by the 
coefficient of discharge. The coefficient of discharge of a jet 
of water is the proportion of the full theoretical discharge 
which is realized in practice. As a result of many experi 
nents, this coefficient has been found to be 0.61. If, therefore. 
the area of an opening be multiplied by the theoretical velocit, 
and Ot per cent. of this taken, the actual discharge will be 
found. This is true for orifices of special design and propor 
tions. | 

If, instead of an orifice, a short tube or nozzle be used, as in 
the given case, the coefficient of discharge is about 80 per cent. 
of the theoretical and with specially designed nozzles, the 
coefficient may be raised to 97 per cent. 

In the above example, let Q = quantity of water flowing 
through the nozzle per second, A = area of the nozzle in square 
feet, G = 32.2 and H = height of head in feet, and 0.8 = co- 
efficient of discharge, then, 

Q=08 Xa V 2gh=08 X 1.484 2 X 32.2 X 2.3 X 140 
144 
in which one pound per square inch pressure corresponds to 2.3 
feet head. This gives the value of Q as 
Q= 1.19 cu. ft. per second. 
= 71.40 cu. ft. per minute. 
= 71.40 X 7.48 = 534 gallons per minute. 

As will be noted, this quantity depends upon the coefficients 
of discharge assumed in the formula. If the coefficient of dis- 
charge is taken as 0.97, then the quantity of water flowing from 
the nozzle would be 647 gallons per minute—[Ed.] 


An Interesting Dynamo Repair. 

H. 13. Underwood and Company, of Philadelphia, have just 
finished an interesting repair to a large Siemens-Halske gen- 
erator, which is in reality in the nature of an improvement. 
This generator is one of three 875 K. W. 550 volt machines in 
the power house at Ogontz, Pa. These generators are direct 
connected to vertical compound Allis-Corliss condensing en- 
gines and are used to generate power for trolley service. These 
generators have internal fields, the armatures running around 
them. The armature consists of laminated plates held together 


‘and driven by means of a large spider having forty arms. 


These arms are connected to the armature by means of bolts 
which not only clamp the laminated core discs together but 
support them and drive them. The armature coils are then laid 
over the armature discs, the commutators of these machines 
being the outside of the revolving armature. 

It was found that after the machines had been run for some 
time, the heat of the commutator and armature heated up the 
iron discs and the rods so much that it charred the paper in- 
sulations which were originally put between them to prevent 
the eddy current loss. As this paper became charred, it became 


a good conductor and allowed not only the iron discs to elec- 











Repair to the Armature of 875 K. W. Siemens-Halske Generator 


trically touch each other but also the iron bolts to touch the 
(liscs, as there was only a paper insulation between the discs 
and the iron bolts. The effect of this was to increase the eddy 
current loss and thus diminish the efficiency of the generator. 

The Union Traction Company, to whom this plant belongs, 
called on H. B. Underwood and Co. to remedy this. The core 
discs were all taken off and in the place of the paper, each disc 
was shellaced and bolted together with the old 114 inch bolts. 
[ach bolt was then forced out separately and the hole through 
the armature discs enlarged from 1 5-16 inches in diameter 
to 1 9-16 inches in diameter. The accompanying illustration 
shows the boring bar boring the twenty-seventh hole through 
the armature. The holes were enlarged with two cuts, it 
taking on an average 114 hours for each cut. 

The whole arrangement for doing this work was most in- 
genious. The boring bar was connected by means of gears to 
the electric motor which does the driving. On the other end 
of the boring bar a thread was cut which revolves inside of 
two gears. These gears run with two other gears, one of 
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which has one less tooth than the other. The effect of this 
is that while the boring bar drives the gears, the gears in turn 
due to the difference in velocity ratio between them, feed the 
cutter bar, pulling the cutter through rather than pushing 
them. Great care must be taken, in boring such a long hole as 
this, not to allow the chips from the cutter to congregate in 
the hole. To avoid this, the boring bar was made hollow so 
that the chips could be blown out by compressed air, the diam- 
eter of the bar being so proportioned that when the air 
came through little holes around the cutters, it allowed the 
chips to be blown out freely. The cutters also had to be very 
sharp as the armature discs are made of very soft iron. The 
effect of a dull tool would be to bur over the edges of the 
laminations, thus aggravating the evil it was intended to pre- 
vent. 

The finished hole being bored through satisfactorily, a mica 
sleeve 14 inch thick was slipped over the bolt and inserted 
in the enlarged hole, after which it was bolted tight and the 
repair completed. After forty of these holes were drilled, the 
armature coils were put in place and the commutator reas- 
sembled, after which the machine was ready to run for the 
summer season. 


——__- —-) —-——-— 


The Cunningham Auto-Positive, Self-Closing Water Gauge. 


When a gauge glass breaks on a boiler, it is always a source 
of great annoyance, inconvenience and often dangerous both 





to the attendants and the boiler, unless the escaping steam is 
stopped at once. This is best done automatically, as it requires 
no attendance and the steam is shut off at once. 

It is a well-known fact that the water glass is the weakest 
point on a boiler and any appliance that will protect that point 
must necessarily be of value. The accompanying cut shows 
a device which does this. It is especially adapted for high 
pressure service, on locomotive boilers and separators, where a 
man is usually close to the glass when it breaks, on acid tanks, 
or on gauges in out-of-the-way places which are inaccessible. 
It is also well adapted to low pressure and house heating 
boilers, expansion tanks and to boilers that are left over night 
with no attendant, in which case glasses are liable to break and 
do great damage before the water or steam can be shut off. 

It depends upon the force of gravity for its operation and 
boiler scale or corrosion does not interfere with it. It admits 
of being tried at all times by rocking the levers slightly, with- 
out disarranging its parts. If the glass cracks enough to let 
out steam or water, instead of flying into thousands of pieces, 
the ball is of sufficient weight to pull out the glass and shut 
off the cocks instantly. 


It is made in several sizes and styles by the Standard Gauge 
Manufacturing Co., of Syracuse, N. Y., and is made of steel 
for ammonia or acids. 
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Pressed Steel Shaft Hanger. 


A new form of pressed steel shaft hanger has recently been 
introduced to take the place of the ordinary cast-iron hanger. 
Cast-iron, at best, is a treacherous metal and in many places a 
more reliable and rigid hanger is necessary to stand the shocks 





and strains which come upon it. The most faithful and reliable 
metal for this purpose is pressed steel, which is very much 
stronger than cast-iron, more homogeneous and can be worked 
in dies and pressed into any shape. 

The cuts shown herewith represent the American Pioneer 
pressed steel shaft hanger, manufactured by the Standard 
Pressed Steel Company, at Twentieth and Clearfield Sts., Phila- 
delphia. It consists of two pressed steel legs of such a section 
as to give the maximum rigidity with the minimum weight. 
These legs are tied together at three points: At the feet, by a 
corrugated steel tie plate, securely riveted to them to hold them 
a proper distance apart; in the middle, by a pressed steel brace, 
corrugated and riveted to each leg; and at the ends, by an 
arched clamp which can be detached or swung around to one 
side when removing or inserting the bearing block. Excepting 
the box, bolts and adjusting screws, the hanger is made entirely 
out of open hearth steel pressed to shape. 





The bearings ofthis hanger are of new and improved design. 
In general arrangement they are similar to the regular bear- 
ings, having an upper and lower half bearing, an oil pan and 
oil rings. The improvement lies in the ball and socket arrange- 
ment which is four way adjusting. The bearing is first ad- 
justed by the four set screws which hold the outside of the 
bearing box firmly in place, and any other adjustment is done 
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automatically by the half bearings in which the shaft runs. 
As they have perfect freedom between their ball and socket 
supports, it permits the true alignment of the shaft. The 
oil pan is cast in the lower half bearing, in which the oil rings 





revolve, throwing the oil continually on the shaft. To prevent 
the oil from running along the shaft, automatic wipers are 
used. 

Besides its reliability and rigidity, another feature of the 
hanger is its reduced weight and increased strength, it being 
claimed that while it is fifty per cent. lighter than a cast-iron 
bearing, it is at the same time two hundred per cent. stronger. 
Its reduced weight has the usual advantages of being easier 
handled, easier shipped, with a correspondingly less freight 
charge and easier to install than the ordinary cast-iron hanger. 


Book Reviews. 

‘My Air-Ships. By Alberto Santos-Dumont. 12 mo., 400 
pages. Illustrated with seventy-five photographs and dia- 
grams. Price $1.40. Copyright, The Century Co. 

Alberto Santos-Dumont’s ‘““My Air-Ships” stands out unique 
among new publications. It is the simple, direct account of an 
earnest, gifted man’s struggle with the problem of aérial navi- 
gation. From his first experiments to his final wonderful 
successes and victory over the laws of nature, one is taken 
along with him in such an interesting manner that interest in 
him and his air-ships never for one instant relaxes. From 
the first ascension of his dirigible balloon on September 18, 
1808, to the winning of the Deutsch prize of $25,000 on October 
19, 1901, he encountered many hair-breath escapes in his many 
daring ascents and terrifying descents. All of this is chron- 
icled in a bright, entertaining and scientific way, in which the 
principles of the air-ship are thoroughly discussed. There are 
seventy-five reproductions of photographs and diagrams to add 
to the explanations of the ten or more dirigible air-ships which 
he constructed. 


Hendricks’ Commercial Register of the United States. One 
large octavo volume. Cloth, 1300 pp., 1014x 8. 1903 edition 
for the year beginning November Ist. Price $6.00. S. E. 
Hendricks Co., publishers, 76 Elm Street, New York. 


This work is a comprehensive register of the professions and 
trades of the country. It is especially designed for purchasing 
and mailing purposes and is particularly adapted to the needs 
of the manufacturers and jobbers of every kind of macltine, 
tool, apparatus, specialty, etc., used in the engineering line. 
It contains comprehensive lists of the Mechanical, Electrical 
Hydraulic, Consulting, Heating and Ventilating and othe 
Engineers and Contractors for complete Power Plants, Engine 
and Boiler Manufacturers, Heater Manufacturers, Steam Fit- 
ters, Macinery Dealers, Machinery Manufacturers, Machinists 
and Founders, Mill Supplies Belting Manufacturers, Packing 
Manufacturers, Valve Manufacturers, Engineers’ Supplies and 
Steam Specialties of every description. In fact, there appears 
to be scarcely a material, machine, tool or specialty used in 
the engineering and kindred lines that is not listed in its pages 
and the work is arranged and indexed in such a simple and 
systematic manner that any particular trade or specialty can 
be found at a glance. 

A very valuable and useful feature of this book is the inser- 
tion of trade names and descriptive matter of specialties fol- 
lowing the names of manufacturers under their respective 
classifications. 

The completeness of the lists of this volume is dependent 
upon neither subscription nor advertisement, for all firms are 
classified in it under every variety of their product, free of 
charge. For this reason alone it is indispensable as a book of 
reference and invaluable to the buyer and seller. It is by far 
the best work of its kind that we have seen. 





£) 
Vv 


Compendium of Drawing. Compiled from the Instruction 
Papers in the Architectural, Mechanical Engineering and Sheet 
Metal Pattern Courses at Armour Institute of Technology. 
Two Volumes, 7” x 10”; goo pages; 1000 illustrations. Price, 
$8.00. Copyright, 1904. 

These two volumes are about as complete, in the thorough- 
ness of details, in the number of subjects taught, and in the 
description. of the various processes involved in making a 
drawing, as we have yet seen. 

As the success of a draftsman depends to a certain extent 
upon the quality of his instruments and materials, the book 
first describes these together with their uses. Geometrical 
constructions are then taken up and then the principles of 
orthographic projection and their application. We had often 
hoped that when another book on drawing was published and 
the theory of orthographic projection developed, it would ap- 
ply this theory to the third angle instead of the first angle as 
is always done. It is often confusing to the student to be 
taught the theory in one angle and its application in another. 
This, however, in this book, is not so noticeable until the second 
volume is reached, where many of the drawings described are 
made in the third angle, and some in the first angle. To one 
who is not perfectly familiar with a drawing, it is ever a con- 
fusing thing to read a drawing in one angle when he is used to 
drawing it in another. 

Of course, the reason for much of this is that some draught- 
ing rooms are now using the first angle while the greater 
majority of them use the third angle, and if in the future 
either of these planes of projection is definitely adopted in 
practice, it is to be hoped that the theory will be taught by the 
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revolution of the planes of projection always in the same di- 
rection as in practice. 

Other than this, the books have everything to commend 
them, the chapters on screw threads, gears, cams, belting, ma- 
chine design and working-shop drawings being especially 
valuable. 





ALLENTOWN CONVENTION. 


Some Facts About the City Where the 18th Annual Convention 
of the A. 0. S. E. Will be Held. 


Allentown, where on May oth, many engineers from all over 
the country will be assembled, is situated on the Lehigh River, 
about sixty miles north of Philadelphia. It can be reached 
by the Lehigh Valley Railroad, the Central Railroad of New 
Jersey, the Philadelphia and Reading, and the Perkiomen Rail- 
road. It can also be reached by trolley from Bethlehem, 
Easton, Reading, Philadelphia, and other towns. The trip 
from Philadelphia by trolley can be made for fifty cents 
through the most beautiful parts of Eastern Pennsylvania in 
a few hours. The round trip by rail costs $2.53 from Phila- 
delphia. 

The convention headquarters will be at Hotel Allen, located 
at Seventh and Hamilton Sts., opposite Centre Square. All the 
arrangements are being carried out by Lehigh Council, No. 15, 
who have appointed their committee of A. P. Dreisbach, A. J. 
Strauss and Edmund Brader, who report that everything is 
progressing favorably. A large hall has been selected for the 
exhibition of machinery and engineers’ supplies. The conven- 
tion committee’s headquarters is at 607 Hamilton St. 

Among the many interesting features in and around Allen- 
town are the Allentown Water Works, the Adelaide Silk Mill, 
the American Steel and Wire Works, as well as many shoe 
factories, brick factories, tobacco factories, etc. It also stands 
in the heart of the cement industry, it being surrounded by 
some of the largest cement mills in the world, a visit to any 
of which would be exceedingly interesting. In 1888, the 
present water works were established at the Fountain House 
when two 3,500,000-gallon Knowles pumps were put in and 
in 1901 the large 8,000,000-gallon Holly pump, a new pump 
house and boiler plant were added. 

The social program, being prepared by Lehigh Council, will 
do everything to support the reputation of the town for hos- 
pitality and those who will be fortunate enough to be there will 
learn what that ternr means in the truest sense. 





Grand Council Resolutions. 

The resolutions adopted by Grand Council, at their last ses- 
sion, at Philadelphia, on March 15, 1904, were as follows: 

We, the undersigned committee appointed by the Grand 
Council at our convention held at Allentown, Pa., March, 1902, 
for the purpose of disbanding the Grand Council, after all legal 
complications were settled, do respectfully report: 

That after due consideration, your committee recommends 
that the Grand Council shall adjourn sine die; that the present 
Grand Officers be retained; that the Subordinate Councils shall 
elect their delegates direct to the Supreme Council; that the 
Subordinate Councils shall pay their per capita tax to the same, 
as the Supreme Constitution directs; the same to begin this 
term (first term 1904); and that each and every Subordinate 


Council be notified by the Grand Corresponding Engineer. 
The charter of the Grand Council to be returned to the 
Supreme Council, and the Supreme Council to issue a new 
charter to each Subordinate Council free of charge. 
FRANKLIN R. Moor, 
FLORIAN J. ARMBRUSTER, 
I'REDERICK MARKOE, 
W. J. Courtney, 
A. P. Driespacu, 
H. M. Trout, 
Committee. 


0 : 


Municipal Council. 

The officers of Municipal Council, Ne. 20, A. O. of S. E., 
recently installed, are as follows: Chief Engineer, Walter 
Franks; Assistant Engineer, Edward Orrell; Corresponding 
Engineer, William Johnson; Financial Engineer, William J. 
McCracken; Treasurer Engineer, Daniel Bunting; Senior 
Master Mechanic, William J. Durass; Junior Master Me- 
chanic, Edward Harley; Chaplain, Joseph Clark; Trustees, 
Daniel Bunting, Samuel Black and Edward Harley. Repre- 
sentative to Supreme Council Convention, Daniel Bunting; 
Alternate Delegate, Edward Hall. 

The officers were installed by Grand Deputy Kelly and 
Grand Corresponding [ngineer, Markoe. Besides a very 
pleasant social evening, there was a very warm debate on “How 
a Pump Draws Water.” 


——_——_0—>—_- 


Engineer for Half a Century. 

Mr. Joseph McFetridge, of Allentown, Pa., has recently com- 
pleted a full half a century of service in the Thomas Iron Com- 
pany’s Works, at Hokendauqua, near Allentown, Pa. He is 
the only living man who has been on the pay rolls of the Com- 
pany continuously since the erection of the mill in the spring 
of 1854. He ran the engine that hoisted the stone for the 
first stack that was erected and when that stack was put in 
blast he served as blowing engineer. In the summer of 1856, 
he also ran the first locomotive the Company put in service. 
He is 70 years old. 





0 
These Were Good Friends. 

With his back from neck to waist successfully covered with 
patches of cuticle taken from two friends, Charles Hallock, of 
saltimore, Md., an engineer, who was frightfully burned in 
the large railway power house last November, is now ready 
to leave the hospital. But for the heroic conduct of these 
friends in. sacrificing their skin, he would have died. It was 
the largest case of skin grafting ever performed in Baltimore, 
and attracted the attention of surgeons in all parts of the 
country. The burned surface covered 18 by 24 inches, over 
which the new skin has adhered perfectly. 





O--— 


The next convention of the Massachusetts State Association 
of Stationary Engineers, N. A. S. E., will be held in Lynn, 
Mass., under the auspices of Massachusetts Council, No. 15, 
on July 8th and oth, one month earlier than usual, so as not 
to conflict with the National Convention. Mr. C. A. Cowles is 
chairman of the local committee on arrangements. 





30 


THE PRACTICAL ENGINEER 


May, 1904 








The Practical Mfg. Co., of Richmond, In- 
diana, are putting out a Practical Belt Stick 


that is giving a wonderful amount of satisfac- 
tion. It is tubular shaped, making it very con- 
venient to put on belts, and its lasting qualities 
far exceed any other known article to prevent 
the belts from slipping, and they may be run 
very slack also. The Company guarantee this 
Belt Stick in every respect. Send for a free 
sample, prices, and what other people say about 
the Belt Stick. 


Mr. W. F. Warden, President and General 
Manager of The Burt Manufacturing Co., mak- 
ers of The Cross Oil Filter and The Burt Ex- 
haust Head, Akron, Ohio, sailed for Europe on 
the steamer Celtic, of the White Star Line, 
from New York, April 15th. 

Mr. Warden goes in the interest of his Com- 
pany, which has a large foreign trade in all the 
principal countries of the world; in fact, there 
is not a place on the globe where lubricating 
oils are used and steam plants are in evidence 
that The Burt Manufacturing Co., and their 
celebrated Cross Oil Filter and Burt Exhaust 
Head have not been adopted. 

Mr. Warden will confine this trip to visiting 
agents of his Company in England, France, 
Germany, Belgium, Norway, Sweden, Denmark, 
Russia, and if time permits he will visit those 
in Switzerland, Greece, and Spain. 

In Mr. Warden’s absence, Mr. J. Asa Palmer, 
Secretary of the Company, will have full direc- 
tion of its affairs. 

Among the many large foreign orders re- 
ceived in the past few days by The Burt Manu 
facturing Co., is one from their agent at Dur- 
ban, South Africa, for thirty gross of oil filters, 
and one from their agent at St. Petersburg, 
Russia, for oil filters for the Russian Govern- 
ment. 

The Burt Manufacturing Co. have gotten out 
an interesting picture showing a thirty-inch ex- 
haust head that they recently made for the 
Jones and Laughlin Steel Company, Pittsburg. 
This exhaust head is ten feet high, nine feet 
four inches in diameter, and weighs two thou- 
sand and seven hundred pounds. 


Mr. W. F. Rose, Engineer for the Manhattan 
Storage and Warehouse Co., 52nd St. and 7th 
Ave., New York, has just written the follow- 
ing letter to the Standard Steam Specialty Co., 
of 542 West Broadway, New York: 


“IT am pleased to state that the ‘Utility’ Ex- 
haust Muffler, Oil Separator, Return Tank, 
Pump Governor and Feed Water Heater re- 
cently installed in the engine room of the Man- 
hattan Storage and Warehouse Company, 52nd 
St. and 7th Ave., is giving utmost satisfac- 
tion, as by its use we are enabled to return to 
our boilers, entirely free from oil, the water of 
condensation from the entire heating system 
as well as from numerous drips, hitherto dis- 
carded. The extreme high temperature of the 
boiler feed water maintained by the use of your 
apparatus and feed-water heater is sufficient 
alone to recommend it, irrespective of its other 
superlative merits. It affords me much satis- 
faction to thus add this entirely voluntary 
tribute to the many you have already received.” 





The Sterling Pipe Blower Co., of 60 Huy- 
shope Ave., Hartford, Conn., have recently com- 
pleted the installation of their improved sys- 
tems for the following firms: Newport News 
Ship Building and Dry Dock Co., Newport 
News, Va.; Boston and Albany R. R. Co. Car 
Shops at West Springfield, Mass.; N. Y., N. H. 
& H. R. R. Co. Car Shops at Readville, Mass. ; 
Penna. R. R. Co.’s Car Shops at Pitcairn and 
Altoona, Pa.; Smith-Premier Typewriter Co., 
Syracuse, N. Y.; American Stove Co., Cleve- 
land. O.; Readsboro Chair Co., Wilmington, 
Vt.; Sitterding, Carneal, Davis Co., Rich- 
mond, Va.; and many others, and are con- 
stantly receiving orders from representative 
concerns in all parts of the country. Their 
business has increased so rapidly that they have 
recently doubled the capacity of their plant, in- 
stalling in same a large number of the latest 
designs of Metal Working Machines, and are in 
a position to give their customers the very best 
attention. They have recently added to their 
line of special fittings a number of new devices, 
which greatly add to the efficiency and dura- 
bility of the systems while in operation. Their 
New York Office is located at 85 Liberty St., 
New York City, and their Main Office and 
Factory is at Hartford, Conn. (60 Huyshope 
Ave.) at which Offices a force of contracting 
engineers are located, who would be pleased to 
cull on intending purchasers and make designs 
and furnish estimates for complete systems for 
handling shavings and dust of all kinds with- 
out any charge for such services. 

The Hartford Blower Company design and 
give estimates free of charge on Exhaust Sys- 
tems of all kinds, as well as heating, ventila- 
ting and mechanical draft apparatus. 





The Indicator Instruction Company of Scran- 
ton, Pa., issue a certificate to graduates show- 
ing proficiency. This certificate is valued by all 
engineers as it indicates that the holder has had 
as complete a course in the use of the indicator 
and its diagrams as it is possible to have. 


This course is under the supervision of the well- 
known Mr. A. C. Lippincott, and it teaches 
all about indicators, wheels, planimeters and 
how to make them; how to take cards and 
figure them. An indicator is loaned each stu- 
dent joining the course for his own practice. 





The “Cunningham” Auto-Positive Self-Clos- 
ing Water Gauge is a new device which has 
recently been put upon the market by the 
Standard Gauge Manufacturing Co., of Syra- 
cuse, N. Y., manufacturers of Pressure and 
Vacuum Gauge. Write for a catalogue as this 
device is original and has especial merit. 

If you are going to the convention at Allen- 
town do not forget to write early to Hotel 
Allen for rooms. Hotel Allen will be the head- 
quarters for the American Order of Steam En- 
gineers at their May convention and it is al- 
ways best to be at headquarters to enjoy the 
most fun. 





If you have a hot bearing that has given 
you trouble, write for some Dixon’s Pure Flake 
Graphite. It solves the most difficult problems 
in lubrication. 





Thomas Sparks, 1630 8. 16th St., Phila., Pa., 
bricklayer and contractor, makes fire brick 
work a specialty. Boiler furnaces relined at 
short notice. If anything is the matter with 
any brickwork around the plant, write to him 
for prices. 





W. F. Ruwell’s plant has been growing very 
rapidly. His office and works at 719-721 Noble 
Street, Philadelphia, are fitted up with the 
latest machinery for making general repairs to 
Corliss, Greene and other makes of steam en- 
gines. They also make a specialty of reboring 
cylinders and valve seats in place, repairing 
ice machines and pumps, metallic packing and 
piston rods. 





The Grease that is all Grease, Keystone 
Grease. For this reason, the Keystone Lubri- 
cating Co., of 20th and Allegheny Ave., Phila., 
claim that Keystone Grease will do more in the 
way of lubricating and last longer than four 
gallons of oil and to prove it they send, express 
prepaid, a large sample can and a heavy brass 
grease cup to every engineer forwarding his 
name and business address. 





When a person is sick, he goes to a doctor, 
so that when your elevator is sick, why not go 
to an elevator doctor? The Keystone Elevator 
Inspection and Repair Company, of 923 Locust 
St., Philadelphia, are experts in this line. 
They make a specialty of repairing elevators 
of all kinds, as well as putting in new ones. 
Any inquiry will receive prompt attention. 





WE WILL BE THERE WITH THE GOODS 
WHO? 

THE UNION STEAM PUMPCO. 
OF BATTLE CREEK, MICH. 
WHERE? 


ANNOUNCEMENT 


ST. LOUIS EXPOSITION 


YOU AND YOUR FRIENDS 
ARE CORDIALLY INVITED 
TO BECOME ACQUAINTED 
WITH THE 


BURNHAM 





ST. LOUIS EXPOSITION, 
BLOCK 33, AISLE 6, 
MACHINERY BUILDING. 


STEAM PUMP 
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One Wright “Emergency” 
Steam Trap will do the work of three ordinary 
traps. In other words, it has three valves, any 
one of which will take care of the water under 
ordinary conditions, leaving two more valves of 
equal capacity to provide against emergencies. 
Write for a catalogue to the Wright Manufac- 
turing Co., 72 Woodbridge St., Detroit, Mich. 





High-Pressure 


The sheet gum “Auto” Packing, manufae- 
tured by Sayen and Sehultz, 13th and Com- 
Phila., is made from the finest 
It is especially used for 


merece Sts., 
erade of Para rubber. 
hydraulic and low pressure steam joints and 


vaskets. Send for a sample. 


A sample of Stephenson Bar Belt Dressing, 
manufactured by the Stephenson Manufactur- 
ing Co., Albany, New York, will be sent to any- 
one mentioning “The Practical Engineer.” If 
vou have a squeaky belt or a loose belt, try this 
dressing and see the results. 

Garlock High-Grade Packings are made 
specially in a hundred different styles for every 
variety of service. For this reason they are 
very adaptable for steam, gas, ammonia and 
hydraulic service. Write for a catalogue to the 
Garlock Packing Company, 604 ‘Arch St., Phila., 
Pa, 

It is getting steam traps down pretty fine, 
when one degree of heat will open and close 
the valve. This is done by the Heintz Steam 
Trap, manufactured by William 8. Haines Co., 
136 8. 4th St., Phila. Send for booklet “4.” 

The Weaver Steam Packing Co., Ltd., 144 
N. Seventh St., Philadelphia, are manufacturers 
of “It Oils” Packing for packing the piston 
rod. Its name indicates the very thing that it 
does automatically and regularly to the piston 
rod. They also manufacture Steam Locomotive 
and Hydraulie Piston Packings. 








Coal costs money and the less you are com- 
pelled to buy, the more money will be saved. 


WANTED. Plants to sell Steam Specialties, 


with or without experience as salesman. ‘Those 
wishing to largely increase their income should 
write stating present and past occupation. 


THE WILLIAMS GAUGE CO. 
543 Fourth Avenue = -~— - Pittsburg, Penna. 


IF ENGINEERS will send $1.00 to the ad- 

dress below they will re- 

ceive two blue prints, 

with tables and instructions, showing how to set 

valves and eccentrics on Corliss engines, simple and 
compound, with one and two eccentrics. 

JOHN T. LINDSTROM, 
214 and 216 S. 3d St., Allentown, Pa. 





Men familiar with Steam-Power 








ENGINEERS... 


W ante d AND SALESMAN 


To handle France ‘‘ Steam Stopper ’’ brands of 
Metallic and Fibrous Packing as a side line. Good 
inducements to right party. Address 
FRANCE PACKING COMPANY, 
TACONY, PHILA., PA. 
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A feature of this saving which is often neg- 
lected is the proper use of the feed pumps. 
If the feed pump is not convenient for the fire- 
man, the water in the boiler will often be two 
gauges below the level or three gauge above, 
depending on the humor of the fireman. He is 
not to blame for this, when it is considered how 
often he must walk back and forth from the 
pumps to the boiler. It is a well-known fact 
that a uniform pressure can be maintained in 
the boiler more easily if the water level is uni- 
form. A card to E. M. Carr, of New Castle, 
Ind., will bring you an interesting catalogue 


deseribing these things. He is the manufac- 
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turer of the well-known Carr Pump Governor, 
which saves hundreds of dollars in coal bills 
every year. These Governors are sent on 30 
days’ trial, to be returned if not satisfactory. 





The Lagonda Manufacturing Co., Spring- 
field, Ohio, are experts on Boiler Cleaning 
troubles, as they have had 20 long years of ex- 
perience and “know how.” The Lagonda Re- 
seating Machine for cleaning faces, nuts and 
caps of boiler heads saves lots of trouble and 
the Weinland tube cleaners solve the problem 
of boiler cleaning in which there is no friction 


and wear. Tell them your troubles. 





SAVING FIFTY CENTS IS 
MAKING FIFTY CENTS. We 
guarantee the CROSS OIL FILTER 
TO SAVE 50 PER CENT. OF 
YOUR OIL COST. 

a Sent on thirty days 
trial. If unsatisfactory, 
} return at our expense. 
4_ ‘‘ Weare extremly well 
pleased with the CROSS 
OIL FILTERS, there- 
fore ask you to send us 
another one *’—Brand 
Brewing Company, 
Chicago, IIl. 


THE BURT MFG. CO. 


Largest Manufacturers of Oil Filters in the worlds 
_ 204-Main St., Akron, Ohio, U. S. A. 


Supplied also’ by Oil Companies, Engine Builders 
__ and Power Contractors. 





_—-+:- FAIRBANKS CO. 


Sole Agents for .Philadelphia., 





FLAKE GRAPHITE 
HAS ALWAYS CURED 
FRICTION TROUBLES 
Write for acopy of Dixon’s 

newest Publication 


“Graphite 


as a 
lubricant” 


and learn the possibilities 
of Graphite Lubrication. 


JOSEPH DIXON CRUCIBLE CO. 
Jersey City, N. J. 









Cochrane 
Feed-Water 
Heaters 


Every Cochrane Heater is made just as 
good as though we were building it for our- 
selves. We do not put inferior metal into 
it, or use second grade fittings, or skimp on 
the workmanship, just to get a few dollars 
extra profit or to cut below the other fellow's 











price. 

To constract a heater properly is just as 
important as to design it correctly, and that 
are rightly designed 







these ‘‘ Cochranes"’ 
and constructed is evidenced by the fact that 
there are more than 2,000,000 H. P. of 
installation. 







them in present satisfactory 
Not only have the Cochrane Heaters been 
well received by the largest steam users—for 
example, nearly all the big iron and steel 
plants use ‘*‘ Cochranes'’—but they have 
also received the approval and adoption of 
the leading consulting and constructing 









engineers. 
Concerns that have once used Cochrane 







Heaters we can count on as regular customers 
whenever they want more or larger heaters. 
The spirit that prevails between ‘‘ old 
friends*’ is there. After all, is not that the 
best recommendation ? 

We shall be glad to send you our 
Catalogue 16-H if you want it. 


HARRISON 


SAFETY BOILER WORKS 
3144 N. 17th Street 
PHILADELPHIA, PA. 
Manufacturers of Cochrane’ Feed Water 
Heaters, Cochrane Steam and Oil Separators 
and the Sorge-Cochrane Systems. 
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American Order of steam Engineers. 





ORGANIZED APRIL 27, 1886. 


An Order of Engineesr for Engineers and 
Engineers only. 


DECLARATIONS OF PRINCIPLES 


Believing that ability will bring its full value 
in this country, this Order shall at no time take 
part in strikes, nor in any way interfere between 
employer and employees. Recognizing their 
identity of interests, it shall take no part in any 
project or enterprise that shall interfere with 
perfect harmony between them ; neither shall it 
be used for political or religious purposes. 

These principles shall not be amended or 
repealed except by unanimous vote of the Order. 

Any member who shall be guilty of violating 
the principles of the Order shall be expelled. 


OBIECTS. 

First.—To promote a more thorough know- 
ledge in its members of theoretical and practi- 
cal steam engineering. 

Second.—To assist members to obtain em- 
ployment. 

Third.—To help the sick, injured and dis- 
tressed and bury the dead. 

Fourth.-To establish a Widows’ and Orphans’ 


und, 

Fifth.—To help members who shall become 
Incapacitated from following the profession to 
obtain employment suited to their affliction. 

Sixth.—To do our utmost to extend the 
license law throughout the United States. 

Seventh.—To establish schools in which our 
members may study the highest branches of 
steam engineering. 


MEMBERSHIP. 


An applicant for membership must be an en- 
gineer between twenty-one and fifty years of 
age, and must be a white male citizen of the 
United States, of good moral character and be 
a believer in the Supreme Being, and be free 
from all physical infirmities. 

He must have had three years’ service in an 
engineering department, or if a machinist, or 
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graduate of a technical institute, then one 
year’s service, in such department, and in local- 
ities where engineers are required by law to be 
licensed, they must have such license, and must 
satisfy the investigating and examining com- 
mittees of the council to which he applies as to 
his character and ability. 


LIFE MEMBERSHIP. 


Engineers who have passed the age limit may 
be admitted to life membership. They must 
possess the same qualifications and pass the 
same examination as are required in the next 
proceeding clause: They shall be entitled to 
all rights and privileges of the Order except 
they cannot vote cn financial questions or for 
the election of officers or be entitled to any sick 
or death benefits. 


DIRECTORY. 


The Publication Committee of ‘‘The Practical En- 
gineer’”’ desires that the Corresponding Engineers of 
all Councils of the American Order of Steam En- 
gineers send the name of their Chief Engineer and 
their own name and address, together with the time 
and place of meeting, to the Secretary of the Publi- 
cation Committee immediately after each election 
of officers. Address, W. S. Wetzler, Secretary, 3717 
Aspen St., Philadelphia. 





SUPREME COUNCIL OF THE UNITED STATES. 

Supreme Chief Engineer.—Noah R. Pierson, Fidel- 
ity Building, Baltimore, Md. 

Supreme First Assistant Engineer—W. S. 
Haddon Hall, Atlantic City. 

Supreme Recording Engineer—C. W. Leng, 1556 
East Montgomery Ave., Philadelphia. 

Supreme Corresponding Engineer.—Jas. A. Stallings, 
3006 Dillon St., Baltimore, Md. 

Supreme Treasurer Engineer.—Geo. W. Richardson, 
3728 Manayunk Ave., Wissahickon, Philadelphia. 

Supreme Senior Master Mechanic.—A. Keppleman, 
131 Buttonwood St., Reading, Pa. 

Supreme Junior Master Mechanic.—Joseph T. Har- 
ris, 1611 Clybourn St., Milwaukee, Wis. 

Supreme Inside Sentinel.—H. R. Taliaferra, Collings- 
wood, N. J. 

Supreme Outside Sentinel.—Samuel Logan, Wilming- 
ton, Del. 

Supreme Chaplain.—C. H. Pfeiffer, Camden, N. J. 


SUPREME TRUSTEES. 
Cc. P. Williams, Penn.; A. M. Plummer, N. J., 
and Wm. J. Mitchell, Delaware. 


Price, 





PAST SUPREME CHIEF ENGINEERS. 
Jerry Leahey, Jr., Harry G. Connor, Clifford P. 
Williams, Geo. W. Richardson, Fred. W. Moore, 
Jas. Lightfoot, J. T. Dodge, Jr., Franklin R. Moore, 
J. C. McDowell. 


DELAWARE. 
Deputy Supreme Chief Engineer, David J. Stayton, 
No. 513 Searles St., Wilmington. 


WILMINGTON. 
Delaware Council, No. 1, meets every Wednes- 
day at S. E. Cor. Fourth and King Sts. Cor- 
responding Engineer, A. EK. Deakyne, 207 BF. 
Fifth St., Wilmington. 


LOUISIANA. 
JENNINGS. 
Jennings Council, No. 2, meets every Saturday 
evening in American Bank. Corresponding En- 
gineer, R. E. Funk. 
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MARYLAND. 
Deputy Supreme Chief Engineer, A. J. Deidrich, 
226 North Caroline St., Baltimore, Md. 


RALTIMORE. 

Maryland Council, No. 1, meets 2nd and 4th Fri- 
days in Royal Arcanium Hall. Corresponding 
Engineer, John J. McKewen, 115 N. Ann St. 
Energy Council, No. 2, meets every Wednesday 
of each month in Bauer Hail, Chesapeake and 
Elliott Sts. Corresponding Engineer, Phillip 
Kirkwood, 204 S. Washington St. 





MASSACHUSETTS. 


Deputy Supreme Chief for Eastern District, W. E. 
Packard, Whitmann. 


ROCKLAND. 
Old Colony Council, No. 14, meets 2nd and 4th 
Saturdays in the American Foresters’ Hall. Cor- 
responding Engineer, Walter A. Randall, Ab- 
ington, Mass. 





NEW JERSEY. 


Deputy Supreme Chief, Joseph H. Wheatley, 421 
S. 5th St., Camden, N 3. 


PERTH AMBOY. 
Stevens Council, No. 1, meets 3rd Saturday, at 
Water, near Lafayette St. Corresponding En- 
gineer, James H. White. 


CAMDEN. 
Camden Council, No. 3, meets every Thursday 
evening at S. E. corner 2d and Arch Sts. Cor- 
responding Engineer, C. H. Pfeiffer, 571 Berk- 
ley St. 

ATLANTIC CITY. 
Atlantic City, No. 4, meets every Tuesday even- 
ing at Merchants, Cor. Atlantic and New York 
Aves. Corresponding Engineer, W. S. Price, 
Haddon Hall. 


MILLVILLE. 
Millville Council, No. 6, meets every Saturday, 
7.30 P. M., in G. A. R. Hall, East Main St. Cor- 
responding Engineer, Lewis Doughty, 604 Mul- 
berry St. 





PENNSYLVANIA. 

Grand Chief Engineer, Hiram Trout, 1042 Locust 
St., Reading, Pa. Deputy Grand Chief for Phila- 
delphia and Delaware Counties, John P. Rickards, 
2707 N. Broad St., Philadelphia. Grand Correspond- 
ing Engineer, Frederick Markoe, 931 Orianna St., 
Philadelphia. 


Deputy Grand Chief for Western Pennsylvania, A. 
D. Hamilton, 2025 Forbes St., Pittsburg, Pa. 


PHILADELPHIA. 
Germantown Council, No. 22, meets every Wed- 
nesday evening at Main and Seymour Sts., Ger- 
mantown. Corresponding Engineer, Frank Mac- 
Indoe, 3519 Ainsley St., Falls of Schuylkill, Phil- 
adelphia. 


Kensington Council, No. 3, meets every Thurs- 
day, at A. P. A. Hall, Frankford Ave. and Mas- 
ter St. Corresponding Engineer, Geo. W. Ken- 
nedy, 2052 East Fletcher St. 

Southwark Council, No. 4, meets every Monday, 
at Cor. of Reed and Eighth Sts. Corresponding 
Engineer, J. C. MeDowell, 1913 South Bighth St. 


Philadelphia Council, No. 7, meets every Wed- 
nesday, at Kenny’s Hall, N. W. Cor. Broad and 
Filbert Sts. Corresponding Engineer, W. S. 
Wetzsler, 3717 Aspen St. 








Engineers and Firemen 


of men with city 
references for soberity and experience are now 


A well selected crew 


registered with us for positions. 


For prompt and satisfactory results, phone the 


MECHANICAL DEPARTMENT 
GREENEWALD COMPANY 
250 South 11th Street, Philadelphia, Pa. 


We charge for results 
ONLY that proves the character of this exchange. 


HENRY 


No advance. No registeration fees. 


BOTH PHONES, (Direct Lines) 











The Thompson 
Damper and Press- 
ure Regulator with 
latest improvements, 
insures uniform 
steam pressure and 
must 


SAVE COAL. 
Indicators, Reducing 


Wheels, Plani- 
meters, etc. 











The Soot Ejector and Injector Blower, Boiler Tube Cleaners. 
Shaking, Dumping and Stationary Grate Bars. 


RICHARD THOMPSON & CO., Sole Manufacturers 
128 LIBERTY STREET 





NEW YORK, N.Y. 

























i 
} 














S7 W. Washington Street - 
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There Must Be Some Reason 


WHY 
Homestead Valves 


are demanded in all four quarters of 





the globe 


We will impart the secret to you. They 
are higher priced and very much better than 
the ordinary kind for all HARD-TO-FILL 
places. 


Write for Booklet No. 10, just issued. 





Se i a oe Se ee ek ke a 


Homestead Valve Mfg. Co. 


Box 1754, Pittsburg, Pa., U. S. A. 


Works at Homestead, Pa. 


FZ hteeebetereee 
Ce ee ee ee ee ee ee 


evherfeofeoerferferferferferteofeofeofesfesfesergerge 








GIVE IT A TRIAL 





ANTI-FRICTION 
NOILOIGS-ILNY 











What’s Missing 


FROM ABOVE ONLY A LITTLE CUT OF 


LARKIN’S PACKING 


But you'll be missing if you don’t work 
for the interest of your Employer. Ask us 


Pennsylvania Electrical & Railway Supply Co. 


General Sales Agents 


PITTSBURGH, PA., U. S. A. 
elling Agents for Pittsburg and Vicinity for the Just Mechanical Water Purifier for Steam Boilers 
Philadelphia Office, Room 401, Pennsylvania Building 


W. G. BEAMER, Guffey, i ae seaaae” COMPANY, San Francisco, Cal. 
A. H. TRUAX, Ripley, Te Ss. GRANNIS, New Haven, Conn. 
BROTHERS FREUND, VIENNA, Ill, MARXERGASSE 4 (CONTINENTAL EUROPE). 











Lamprey Protective 
Arch Plates 


Protect your boiler fronts from 
burning out, preserve the brick 
work, save fuel, and increase the 
efficiency of your boiler, by 
giving additional heating surface. 
Save their cost in repairs alone. 


Send for catalog 
THE LAMPREY CO. 
Westfield, Mass. 


Philadelphia Shop, 240 Ches tnut Street 














in the best regulated STEAM 
PLANT! They can be quickly 
and economically repaired with 


The Climax 
STEAM 


Joint Clamp 


Made of Brass for all sizes of pipe. 
Some dealer in nearly every city 
carries a complete stock; if not, 
order direct from the manufacturers. 


JAMES McCREA & CO. 


CHICAGO, ILL. 





Steel Water Arch 





Saves the need of renewing brick arch; lasts as long as the boiler; increases capacity; 
does the work of a feed-water heater, and saves its cost in coal in a few weeks. You 
can’t afford to be without it. 


NEIL W. MAC INTOSH & CO., Steam Fitters 
54 St. John Street - - - NEW YORK 











Manayunk Council, No. 9, meets 2nd and 4th Fri- 
day evenings in Temperance Hall. Correspond- 
ing Engineer, John Clevenger, 211 Lofty St. 


Municipal P. F. D. Council, No. 20, of Philadel- 
phia, meets the second Thursday of each month 
at Odd Fellows’ Hall, Third and Brown Sts. 
Corresponding Engineer, Wm. Johnson, 2316 
N. Natron St. 


PITTSBURG. 
Iron City Council, No. 21, meets every Saturday 
at Arnfeld Hall, 1119 Penn Ave. Corresponding 
Engineer, A. D. Hamilton, 2025 Forbes Street. 
Pittsburg, Va. 


ALLENTOWN. 
Lehigh Council, No. 15, meets every Wednesday 
evening at 639 Hamilton St. Corresponding En- 
gineer, A. P. Driesbach, 728 Chew St. 


LOTTSTOWN. 
Pottstown Council, No. 14, meets 1st and 3rd Sat- 
urday evenings at P. O. S. of A. Hall, Cor. High 

_ and Hanover Sts. Corresponding Engineer, H. L 

Shirey, 362 Cherry St. 

READING. 
Progress Council, No. 13, meets every Satur- 
day evening at Diebert Hall, Ninth and Penn 
Sts., Room 4. Corresponding Engineer, Frank S 
Miller, 3 West Franklin St. 

YORK. 
York Council, No. 16, meets every Wednesday 
Evening in the Jordan Block. Corresponding En- 
gineer, Walter Hl. Long, 23 East Philadelphia St. 

COLUMBIA. 
Columbia Council, No. 18, meets every ist and 
3rd Saturdays, in Odd Fellows’ Hall. Corres- 
ponding Enginecr, W. J. Courtney, 804 Walnut 
St. 

SUNBURY. 
Sunbury Council, No. 19, meets every Monday 
evening in Zartman’s Hall. Corresponding En- 
gineer, Ed. Schrieber. 


WISCONSIN. 
Deputy Supreme Chief Engineer, Joseph T. Har- 
ris, No. 1611 Clybourn St., Milwaukee. 





MILWAUKEE. 
Clifford P. Williams Council, No. 2, meets ever 
Monday evening at Lodge Hall, E. Water St 
Corresponding Engineer, Joseph T. Harris, 1611 
Clybourn St. 














»C {HOTEL ALLEN: 
ALLENTOWN, PA. 


HEADQUARTERS 


OF 
American Order of Steam 


Engineers, 
MAY CONVENTION 


i Write for Rooms 
“."JOHINTH. HARRIS __ 


ees - Proprietor. 
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McDaniel Steam Trap 


Always have a Water Seal over the valve and never 
blow steam; neither do they back up water 
i 
_ REDUCING VALVES 
EXHAUST PIPE HEADS, 
EJECTORS, RELIEF VALVES, 
GREASE EXTRACTORS, 
STEAM SEPARATORS, etc 


Watson & McDaniel Co. 


ne MANUFACTURERS 
wa” «147 N. Seventh Street utc iting 


Catalogue Trade 





WN sit 








Steam Coal a Specialty Telephone Connection 2-25-60 


A. CRAWFORD COAL 


1829-1833 N. Tenth St., Philadelphia, Pa. 
































REDUCING VALVES FOR ALL SERVICES 
GUARANTEED TO GIVE ENTIRE SATISFACTION 


Steam Traps for all services, Damper Regulators, Back Pressure and Relief 
Valves, Grease Extractors, Steam Separators, Hot Water Temperature 
Controllers, Boiler Feeders, Tank Pump Controllers, Float Valves, Water 
Arches, Waste Heat Utilizers, Pump Regulators, Automatic Receivers 
and Pump Regulators, Water Feeders, Combination Muffler ‘Tanks, 
Grease Extractors, etc. 
Write for Catalogue. 
KIELEY & MUELLER 
34 West 13th Street, NEW YORK CITY 
JAMES J. BROGAN, 810 Race Street, Philadelphia, Pa. 




















Cie 
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UNITED STATES 
Piston Rod and Valve Stem 


PACKINGS 


Do their work well. 

Their use will save you considerable 
money and endless trouble. 

We can present convincing proof of 
their worth. 








~ CLASS No. 1 PACKING SEND FOR CATALOGUE AND PRICES 


The United States Metallic Packing Co. 


MAIN OFFICE AND WORKS: 


509 Great Northern Building No. 427 North Thirteenth Street, 


GHICAGO, ILLS. 


PHILADELPHIA, PA. 











THE “CUNNINGHAM” 
AUTO POSITIVE SELF-CLOSING 
WATER GAUGE. 


a e , 
Closes instantly when glass breaks, without loss of one drop ss Be «eee e fl 1 n Ss 


of water or ste ‘cepting that din glass. 


r and spec he * nningham ** Wa and be = THES N 5 
ure from annoyance, damage and danger. ~ 
SEND FOR DESCRIPTIVE CIRCULAR. ’ EX i A U S ] 


Manufactured by 


Standard Gauge Mfg. Co. << aoe EA DS : 


107 N. Franklin St., Syracuse, N, Y., U,S.A. 











4 «ON<Y. Office, Chicago, Office, Se Te | 
141 Broadway. 58 W. Washington St, THE BEST. THAT’S ALL 
PACIFIC COAST AGENTS, 
Geo, H. Tay Co., San Francisco and Los R e€a d 


Angeles, Cal., Seattle, Wash, 





Our Guarantee 


BRIC K LAYE R ano They will cause no back pressure on the 


engine or allow condensation to get on to 
CONTRACTOR roofs or walls. Send us the size of 
FIRE BRICK WORK A SPECIALTY your exhaust pipe and we will quote 


‘BOILER FURNACES RELINED AT SHORT NOTICE a delivered price :--subject to return 
—_—_— if not as we represent. 


Thomas Sparks STERLING PIPE ANDIBLOWER CO. 


630 S.1 i ia. 
iy 6th Street, Philadelphia HARTFORD, CONN. 











issGorrespondence Solicited. Estimates Furnished 
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Boiler Tube Cleaners 
Blow-off Valves 












te 1718 xo 


The Liberty Turbine Boiler Tube Cleaner 


will clean tubes more thouroughly, at less cost, and in less time than 
can be done by other means. 


This we guarantee. 


We also make the Niagara Turbine 
Tube Cleaner. We have suit for in- 
fringement of patents against a user of the 
Weinland machine, and will sue all other 


infringers 


The Faber Blow-off Valve 
washes its face every time it is opened and 
closed. 

A connection at C 
boiler pressure to chamber B, whence it 
escapes through slot E all around the seat, 
and sweeps both seat and disk free from 
sediment just before closing. It will last 
as long as a steam valve without leaking. 


iibenty Manufacturing Co. 


6907 Susquehanna Street - Pittsburg, Pa. 


admits steam at 














The Union Boiler Tube Cleaners 


POWER OR IMPULSE 


Are the oldest and most efficient Boiler Tube Cleaners on the market. 
They take out all the scale. 





The Gem Flue Scraper moke Blue Bole 
Smoke Flue Boilers 
We also make Gem Oilers, Patent’ or Plain, Torches 
and Heavy Brazed Steel Oilers, Flexible Shaft- 
ing, Loose Pulley Lubricator. ‘ 
Write for Catalogue and Prices. 


Gem Manufacturing Co. 
Spruce near 33d Street - ‘: Pittsburg, Pa. 











THE TORPEDO DID IT 


The Japs have proven the Torpedo boat isa real force ina naval war, but wise engineers 


everywhere are rapidly finding out that our TORPEDO SCALE REMOVER for fire tube 


boilers is the only devicé on earth that will remove all scale from the tubes. 


In spite of every effort to 
treat the water or combat the 
scale by various schemes and 


devices, 


The Torpedo 


always finds a goodly quantity 
of scale deposit baked on the out- 
side of the tubes and hidden away 
in the many inaccessible places. 


THE TORPEDO removes 
the scale by vibrations of wonder- 
ful rapidity. No free hammering 
or pounding. No injury, no 
leaks, no matter how frequently used. 


cost in the first cleaning of your boilers. 


Scale 


Centering as Scale > 


Do not hesitate but try one and see how you like it. 


} Vibrator 'd Centering Lug 


Steam 
Suppiy 
Pipe 


i. Vibrator 


The machine will save you its 


The General Specialty Co., 75 Carroll Street, Buffalo, N.Y.,U.S.A. 
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IMPROVED 


Kellam Damper Regulators} The Old Man Advises 


The Simplest and Closest Damper Regulator. 
A Manufactured by 


J.E.Lonergan&Co. 
ais RACE ST., PHILA., PA. 


Brass Founders and Finishers and Makers 
of Pop Safety Valves, Water Relief Valves, 
Oil Cups and Lubricators, 
Steam Pressure Regulators 
and other safety steam appli- 
ances. 


Old Kellam Regulators Repaired. 
Correspondence Solicited. 
Mention this paper if your inquiry 
is prompted by the sight of this 
advertisement. Catalogue D free 

on application. 


If you pride yourself 
on your equipment, and are 
anxious to have every up-to- 
date appliance in your engine 


room, you should use the 





AUTOMATIC INJECTOR 





ESTABLISHED 1671. 


J. & G. RICH 


General Machinists 


ENGINE BUILDERS 


AND DEALERS 





Especial Attention Given to Repairing and Erecting 


Steam Engines, Pumps 
Shafting, Hangers, 


’ acaaaian 
120 North Sixth Street, Philadelphia, Penna. 


It is the standard equipment. 
It has been tried : 


and tested and 
proven to* be 


the best. 





Sold by all dealers, or, buy from the makers 


Penberthy Injector Company 


Largest Injector Manufacturers in the World 


344 HOLDEN AVENUE, DETROIT, MICH. 


IN MACHINERY. 


and Other Machinery, 


Pulleys, Etc., Etc. an IO 











TELEPHONE 








Are you troubled 


WITH THE DUST FROM YOUR EXHAUST FAN? IF SO, THE 


Hartford Dust Collector 
WILL OBVIATE THE NUISANCE 


Write to department P. for Leaflet P.—55 


Heating, Drying and Ventilating Systems. Forced and Induced Mechanical Draft. 


THE HARTFORD BLOWER COMPANY 





Leaflet No. 55 P. tells all 








BLOWERS, EXHAUST FANS, DUST COLLECTING SYSTEM 







































duet trate 126 SUFFIELD STREET HARTFORD CONN. 
: Ett tte i tet ee EEE EEE EE EEE EE EE EEE Ee sata athe ath 
- ‘ ‘ e oh 
*+WILLIAM P. DENNIS 633 Arch Street, Phila., Penna. ¢ 
7 . * 
z Manufacturers’ Agents for Agent for -* 3 a . = 
é Philadelphia, representing the Pennsylvania} 2) ie “ = 
x + 
+ and z 
: Watts Regulator Co.| .° $ 
+ Manufacturers of Steam Appliances, New Jersey | ps 
= Steam Regulators, Water Regulators for the ~l k 
i and Pump Regulators, Steam Traps, IMPROVED : + 
+ “! Boiler Oil Feeders Reducing Wheels. DAMPER REGULATOR ‘ 
z Sent on Trial to Responsible Parties. Send for New Catalogue and Prices. + 
eee ee ee ee ee ; 
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GASOLINE AND OIL ENGINES 


By GARDNER D. HISCOX, M. E. 











Tenth Edition, Revised and Much Enlarged - 






The best American book on this subject, and a book designed for the general information of 
every one interested in this new and popular motive power. 

This book treats of the theory and practice of Gas, Gasoline, and Oil Engines, as designed 
and manufactured in the United States. It also contains chapters on Horseless Vehicles, 
Electric Lighting, Marine Propulsion, etc. 


Large Octavo. Illustrated by 312 Engravings. 396 Pages. 


Price, $2.50, or will be sent free for a club of eight subscribers to Tur Practicar 
ENGINEER at 50 cents each. 
















MECHANICAL REFRIGERATION AND ICE-MAKING AS IT IS TO-DAY JUST PUBLISHED 


PRINCIPLES AND PRACTICE 


Artificial Ice-Making and kKefrigeration 


Comprising: Principles and General Consideration ; Practice as Shown by Particular Systems 
and Apparatus; Insulation of Cold Storage and Ice Houses, Refrigerators, etc.; Useful 
Information and Tables. 


By LOUIS M. SCHMIDT 






Second Edition, Revised and Enlarged 











Illustrated by One Hundred and Fifty-three Engravings. xvi+291 Pages, 8vo. 


Price, $2.50, or will be sent free, as premium, for a club of eight subscribers to THE PRACTICAL 
ENGINEER, at 50 cents each. 

















HAND-BOOK OF 


CORLISS STEAM ENGINES 


Describing, in a comprehensive manner, the Erection of Steam Engines, the Adjustment of 
Corliss Valve Gear and the Care and Management of Corliss Steam Engines. 


By FRANK WILLIAM SHILLITTO, JR. 
Illustrated by 64 Original Engravings. 200 Pages, 


Price, $1.00, or will be sent free for a club of three subscribers to THE PRACTICAL ENGINEER, 
at 50 cents each. 

















THE PRACTICAL MANAGEMENT 


DYNAMOS AND MOTORS 


By FRANCIS B. CROCKER and SCHUYLER S. WHEELER, D. Sc. 
WITH A SPECIAL CHAPTER BY H. A. FOSTER 








This book treats upon the Principles of Dynamos and Motors, and their General Care and 
Management. It is an excellent little volume, and is worth many times its cost. 


12 mo., Cloth. 210 Pages. 100 Illustrations. 


Price, $100, or will be sent free for a club of three subscribers to THE PRACTICAL ENGINEER, 
at 50 cents each. 










Address, THE PRACTICAL ENGINEER, 46 North Twelfth Street, Philadelphia. 
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A.COMPLETE LIBRARY 


ON STEAM AND ELECTRICAL ENGINEERING 


IT CONTAINS QUESTIONS ASKED BY EXAMINING BOARDS OF ENGINEERS 


An Encyclopedia of Information, and in itself the most complete library on Engineering 
practice ever published 





"et = Over 900 pages and 400 illustrations. Every branch of engineering treated in a scientific and comprehensive manner. 
Reliable, practical. A guide and a teacher. As a reference and test-book it is the latest and best authority. 


Order it. Examine it. Crriticise it. If it isn’t as good as you thought, your money back without excuse. 


HANDBOOK ON ENGINEERING, 


By HENRY C. TULLEY. 
(THIRD EDITION.) 





THREE-QUARTERS SIZE. 


It Teaches the art of erecting engines and setting them in line. 

The setting of valves on single and double eccentric long range Corliss engines. 

How to set valves on different types of steam pumps. Care of injectors and inspirators. Rules and methods for 
figuring heating surface, tensile strength of boilers and tanks, measuring power, etc. 

Direct current for .lighting, alternating currents for arc lighting, two and three phase currents fully illustrated and 
explained with about fifty illustrations and seventy-five pages. 

Care and management of steam engines and boilers. Art of erecting shafting and_ pulleys. 
to purposes of lighting and motive power. Construction of dynamos and motors, and the practical details regarding the care 
and management of electric plants. 

First and Second Editions of 7000 copies all sold. Each book was sold subject to approval, and of the entire two 
editions not one copy has been returned so far. 

The Third Edition of 5000 copies, enlarged, revised and brought right up to date, is ready for distribution. 

The price of this book is $3.50, mailed to any address in the world. 


Application of electricity 





SEND FOR 42-PAGE ILLUSTRATED CIRCULAR. 


Henry C. Tulley G Company 


1008 WAINWRIGHT BUILDING, ST. LOUIS, MO. 
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THE WEINLAND 
The King Of Turbine Cleaners 


We will fully protect customers in case of suits of Competitors, threats 
of which prove they cannot meet Merit with Merit, in fair and 
honorable manner. 








No. 8 Turbine, Patented. 


Our Direct Motor Cleaner 


Solves the problem of greatest economy in BOILER CLEANING. Motor works 
outside of tubes. No friction or wear there. Develops ample power for 
severest work. Cutter head and all working parts remarkably strong, reducing item 
of EXTRA PARTS TO THE MEREST TRIFLE. Will do as much work in 


given time as five ordinary cleaners, and easily outlasts twice that number. 


All Machines ee) 
Sent on Trial. —S ees 


——— a 





Direct Motor Cleaner, Patent 
Applied For. 


The Lagonda Reseating Machine 
for cleaning faces, nuts and caps of Boiler Headers. Works quickly and thoroughly 
and SAVES A LOT OF TROUBLE, as refitting of caps is unnecessary after 
using this machine. Write us about your Boiler Cleaning troubles. We're experts. 
Had 20 years’ experience and “ know how.” 


The :Lagonda Mfg. Co. Springfield, Ohio. 


Reseating Machine, Patented. New:York Office: 123 Liberty Street. 


Lindstrom °“** Sreawt TRAP 


TWO Things Needed in a Steam Plant 
FIRST—A Steam Separator that will separate the water from the steam 














before it leaves the boiler. The Separator here shown is placed inside of the 
boiler directly under the steam outlet to the engine, and is guaranteed to 
reduce the moisture to three-quarters of one per cent. 

SECOND—A Steam Trap. The Trap shown here is simple in con- 
struction and effective. A commendable feature is that it has no packing, 
of any kind, the cover being ground steam tight. Another feature is, that it 
has a Safety Alarm. ‘This is one thing which is needed as sometimes the 
traps get clogged up by impurities, and at such times this Trap will give notice 


and save damage to machinery. 


Cylinders Rebored 


All types and sizes of Steam Engine Cylinders, Valve Pockets, Pumps, 


and Air Compressors Rebored in present position, from 4 to 76 inches. 





Separator 


That will keep the water in the 


boiler. Impossible to get water J ohn t. Lindstrom 


over to the engine cylinder. 

















214, 216 S. Third Street, Allentown, Pa. 
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official report] we will give 













we willl give 


parties. 











oa ~ AAR ¥ 

We are about to publish a booklet for the 
use of engineers and power users. To make 
it as complete and practical as possible, we 
want every engineer or power user who has 
a tested recipe—not mathematical prob- 
lem—relating to boiler or engine room 
practice, to send it to us, no matter how 
simple or old it may be. With the formula 
send this advertisement, your name and the 
address of the concern you work for. 

We will promptly send a Yankee Rachet 
Screwdriver, a ‘Which Way” Nickle-plated 
Level, or a Packing Hook—which ever you 
prefer—and, later, the booklet. Every good 
formula accepted will be published with the 
name of the man who sent it in. 

Send your formula today, as we wish to 
print the book soon. State premium desired. 


Jas. L. Robertson & Sons, 
204 Fulton Street, New York, N. Y. 


Eureka Packing, Indicatorsand other Steam Specialties 










GUESS for GOLD 


We are going to give $300 
in gold to the three best guessers 
among the engineers using Eureka 
Packing. ‘lo the engineer guessing 
nearest to the number of people 
admitted to the St. Louis Exposition 


on July 4th, 1904 [as shown by the 


$200 in Gold 


To the next nearest guessor 






$75 in Gold 


The third nearest will. receive 
@ 
$25 in Gold 


In case of a tie the money will 












be evenly divided between the tied 































In every box of Eureka Pack- 
ing.is a coupon, and each engineer 
may guess as many times as he has 
coupons. As a guide for guessers, 
we give the following facts: On 
July 4th, the number admitted to 
the World’s Fair, Chicago, was 
324,342; to the Pan-American 
Exposition, Buttalo, 71,024. 

Some engineers get into the 
habit of guessing. Many guess 
that the Packing they are using is 
the best without trying Eureka. 
Probably you know some of them. 
‘They spend every Sunday packing 
the box. If they used Eureka they 
could enjoy the majority of their 
Sundays. We wish you would 
tell one or two of them about Eureka. 
It would only take you a moment 
and would make life much easier 
for them, and save their employers 
money. Our catalog of steam 
specialties is free for the asking. 
Write for it. 








Jas. L. Robertson 
and Sons 


204 Fulton Street 
NEW YORK CITY 





Manufacturers of 


Robertson-Thompson 
Indicator 


Hine Eliminator 


Willis Planimeter 
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You Don’t 
Drink 


impure water if you can get it 
pure; then why feed your 
boilers on a water that is going 
to lead to a youthful grave and 
to early gray hairs. % % w de be 


1219-39 Carpenter St., Philadeiphia. 











V BELTING 


For Main Driving and General Use 
IS A DISTINCT ECONOMY 


over any other belting. We will gladly furnish practical 
proof of this. 


MAIN BELTING COMPANY 


55-57 Market St., Chicago. 120 Pearl St., Boston. 40 Pearl St., Buffalo, 


aefeofnfenteofeogboteobberteeobnde eaten sented le sfentecteostesteseotateteotetete ope 
















The Water softening plant 
here shown is assuring a long 
life for the boilers and render- 
ing the lives of the men about 
them saferfand more enjoyable. 


he he she he she st. 8. 0. DD. DD % % > he she he he he he Be Be hehe Behe Reheat ce 2.2.2.9. .%. 4.4.9. 4.9. Do 2 oD DDD oo 


Ne i De ie le le le le ee he ke a ae a | i le le ie yi ie ie he ke ae ae Shc ye he Si ic i i bc is ic i > rrr re eee.eelceelaeeeeerererrrrrrTrerr Se ee Se Se 


We are always happy when 
mailing our booklet and fig- 
uring on a plant 


Western Office] 





RO RR Re 
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DON’T TURN YOUR BACK 














AYR, : ON THE = 
¢,,~ BrotherhoodzOveralls 














It’s better to protect your back with the Brotherhood High Back 
Apron. It’s the most perfect and best fitting High Back made— 
Made by the only overall manufacturer who ever wore overalls 
: himself—Made in one of the first Union factories—Made by the 
manufacturer who originated High Back Aprons. And like all Brotherhood 
goods, it’s absolutely guaranteed. 

The Sailor Collar overshirt is unusually neat in appearance and beats any kind 
of overshirt or coat for ease. There are other styles.of the Brotherhodd Overalls, 
of course; styles to suit every reasonable desire in overalls, and all the best. 











B. L. F. 3) HY oy PETERS .8..L. £171 
Manufacturer 
DOVER, NEW JERSEY 


THE BROTHERHOOD MAN WHO HAS RAISED THE STAND- 
ARD OF OVERALLS THROUGHOUT ALL NORTH a, 
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311 Outlook Building, Columbus, iOhio. 
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AMERICAN 
WATER SOFTENER 60., 


Harrison Building 
Philadelphia 
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EVERY USER OF POWER AND LIGHT SHOULD 
READ THE 


POWER AND LIGHTING 
ECONOMIST 


tells how to buy best, how to save money, how to 
improve methods. Thus $1 may save you $1,000. 
—50c. a copy, $1 a year; Frank H. Knox, 
Troy, N. Y., and all live newsdealers. Send for 


great clubbing offer. 











McNELLEY’S 
AMERICAN 
BOILER COMPOUND 


Our compound is the result of years of experiments by an engineer of 
long experience, assisted by expert chemists. 

American Boiler Compound not only completely removes all scale and 
incrustation in the boiler, but prevents new from forming, and will, if 
properly used, keep the boiler absolutely clean and free from all forms of 
corrosion, such as pitting, grooving, honeycombing. 

Send Sample of Water and Sample of Scale if Convenient. 

We will be pleased to hear from engineers who will secure trade for 

us. When writing for information address 


J. McNelley, Dept. Mgr., 35 Poplar St., Phila. 
SOLD THROUGH 


SMITH, KLINE &G FRENCH CO. 
429-435 Arch Street, Philadelphia, Pa. 


J. C. McNELLEY 
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None Genuine Without This 


is rotary or reciprocating. 
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THE ORIGINAL RING PATTERN 
Self-lubricating, Steam and Water a, 


ings are imitations. In ordering give exact diameter of Stuffing Box and Piston 
Valve Stem. Our Packing is a sure cure for leaky stuffing boxes, whether the motion§ 
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and Water Packi 


Less Friction than any other known 
k Stamped on Wrapper. All simi 
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O A HIGH-GRADE O 


LUBRICATING OILS AND GREASES 


PEERLESS Boiler Cleaning Compounds 
Our First and Last Consideration is QUALITY 


23 & 25 S. Fifth ST., PHILADELPHIA 
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Powell’ 
“White 'Star” 


Regrinding 
Reversible 
Seat Valves 


have a longer life and are 
easier to repair than any 7” Ay 
valve made. 
They are sold with aj & 
guarantee of satisfaction 
or your money refunded. 
Try one. 


Wrought Iron Pipe 


Not Steel 


































Cut to any size and for any purpose. Prompt Shipments to any part 
of the world guaranteed 


Engineers’ Supplies and Steam Fitters’ Tools 


C. J. Rainear G Co. 


No. 518 ARCH ST. - - Philadelphia 














THE FOUR WEDGES 


LIGHTEN THE LOAD 


An engineer says—‘‘ BLACK SQUADRON FOUR WEDGE 
RING PACKING not only keeps the rod steam tight but our 
engine runs so much lighter, all notice the difference.’’ 

To let engineers see what BLACK SQUADRON will do we 


will send 
FREE EXPRESS PAID a supply to every engineer 

sending us his name and business address and 

with it we also forward a valuable little book called ‘‘ THE 


ENGINEER.” Absolutely free of cost. 


Cancos Manufacturing Co. 
146 N. 2nd Street, PHILADELPHIA, PA. 








US DISTURB YouR REST. = 
(F YOU DOUBT OUR ABILITY, 
WRITE THE EDITOR OF POWER Saplabaad 
THE ENGINEER NATL ENGINEER” 
1€ YOU DOUBT OUR RESPONSE! 
ITY, WRITE US FOR A YARD 
OF BANK AND BuSINEss 
REFERENCES. 
Mo aacraLmeNs 
LL ABouUT : TALMENT 
Ps eT as " TERM 
WHEELS, PLANINE> 
TERS SR HOW TO 





29 Dowars Fi i AVE. 
iN ON regs 01064 SCRANTON ,Penwa . 











“GLADIATOR” PATENTED 


Metal-Face 


PACKINGS 








This represents another of our 
high-pressure packings. It’s 
composed of metal strips firmly 
embedded in asbestos. 

Like all good things it is 
imitated, therefore — Remember 
the “Trade Mark” none other 
is Genuine. , 
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A BIRD IN THE HAND 


is worth two inthe bush, You Avow that genuine 
P. P. P. rod packing will last longer, produce less 
friction, and reduce coal bills. Why cause yourself 
unnecessary worry and labor by experimenting with 
any of the many imitations? They are no better than 
ordinary packing. Inorder to get around our patent 
they have to omit one or more of the essential 
features of the ideal self-setting. All genuine P.P.P. 
bears the above trade mark. We have a booklet 
containing some facts on friction that every engineer 
ought to know. Write for it. It’s free. 


Quaker City Rubber Co. 


PHILADELPHIA AND CHICAGO 
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This Book Free 





———eE e > 


Send us Three Subscriptions to The Practical 
Engineer at Fifty Cents each and we will 
send you Free a copy of 


Hand Book of Corliss 
Steam Engines 


BY FRANK WILLIAM SHILLITTO, JR. 


This book describes, in a comprehensive manner, the Erection of 
Steam Engines, the Adjustment of Corliss Valve Gear, and_ the 
Care and Management of Corliss Steam Engines. It is illus- 
trated by 64 Original Engravings. 200 Pages. 


Price, $1.00, or will be sent Free for a Club of Three Subscribers to 
The Practical Engineer at 50 cents each. 
We also have other books which we give as premiums for clubs of 
subscribers. 


AGENTS WANTED. We want a few good agents to solicit sub- 
scriptions for The Practical Engineer on 
liberal commission basis. Hustlers can make good money. Write 
for terms, stating qualifications, experience, etc. 

The Practical Engineer is the largest and best mechanical journal 
ever published anywhere in the world for fifty cents a year, and 
getting subscriptions for it is just like finding money. 

















Address Department A. 


The Practical Engineer 


46 N. TWELFTH ST., PHILADELPHIA, PA. 















Foster 
Valve 
Specialties 


regulate and economize steam 
and insure a greater degree of 
safety. 

If one of a battery of boilers 
were to blow out a cock or 
rupture a tube it would be 
next to impossible without fatal 
results to shut off that boiler 
from the other in the ordinary 
way. 

THE FOSTER 
NON-RETURN 
STOP VALVE 


will do it automatically, and it 
can also be closed when desired 
just the same as an ordinary 
globe valve. 


A FOSTER PISTON 
ACTUATED PUMP 
GOVERNOR 


will give better, closer, longer 
continuous service than any 
other piston actuated valve on 
the market 


Non-Return 
Stop Valve 





Send for a Foster Catalog and look 
over entire line of specialties for reg- 
ulating and controlling pressure, steam, 
water, gas, or air. 


FOSTER 
ENGINEERING CO. 
NEWARK, N. J. 





Piston Actuated 
Pump Governor 








The Standard Gasket Co. 


INCORPORATED 





MANUFACTURERS OF 


the Improved Corrugated Copper Gaskets made in any shape, size or 


thickness, and for all kinds of joints. Lip Unions, Flange Unions, 
Plain and Ball Joints, Connecting Steam, Air, Gas or Water Pipes, 
also for Cylinder Heads, Steam Chests, Etc. Guaranteed the best in 
the market. 

We also Manufacture Special Metal Gaskets for all Styles of 
Water Tube Boilers, Man and Hand-Hole Plates, Mud Drums, Ftc., 
which can be used over many times. We guarantee to save you 50 
per cent. on any Gaskets you now use. 

Our Copper Gaskets are Hand Rolled, not Hot Pressed. 


Best and cheapest. Samples Free. 


7 South Thirty - Sixth Street 


PHILADELPHIA, PA. 





OUR PATENTED MINERAL WOOL 


PIPE COVERING 


AND 


Copper Gaskets 


They Save Steam and 
Make Absolutely 
Tight Joints 


United States Mineral Wool Co. 


143 LIBERTY STREET, NEV YORK 


BEST AND CHEAPEST SAMPLES FREE 



















































JOHN McADAMS 


Boiler and Machine Works 


REMOVED TO 


Edgemont and Tioga Streets, Philadelphia 


Builder of BOILERS, TANKS and STACKS of all kinds. 
Second-hand TANKS and BOILERS, CAST IRON GRATE 
BARS. General Engineering and Repairing, Reboring Cylinders in 
position from 3 to 110 in. diameter. Dynamo commutators turned off 
without removal. 
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We do this to 
learn about your feed 
water, that we may 
prove to you how and 
why Lord’s Water Pun- 
fying Chemicals are the on- 
ly compounds that will free 
your boiler from scale and 
keep it free. 


This Rule Free 


Just to get acquainted, we would 
like the opportunity of sending one of 
these beveled edge rules free to 
every engineer. They are finely 
finished, one foot long, inch and 
metric systems. All that we 
ask is that you send us the 
coupon properly filled out, 
and a few small samples 
of the scale from your 
boiler. We will anal- 
yze this scale and send 
you a certificate of 
analysis. This is also 
free of any charge 
whatever. 


Send the scale and coupon today. 





















The Geo. W. Lord Co, — — 1904 
2238-50 N. 9th St., Philadelphia, Pa. 


GENTLEMEN: I am sending you a sample of scale from 
our boiler. You are to analyze it, and send me a certificate 
of analysis and the rule, free of charge. 


Number of botlers in use— 

Capacity of each bottler. Con Es 

Frequency of cleaning hotlers— a oo 

Frequency of opening the blow-off during working hours 

River or other source of water supply 

Bortlers are used about Se a hours out of the 24 


Name : = a cia cin 





Street aud No, ____. 





City- 7 . . | | oe ae 





J Firm's Name__——~ i = 
i The Practical Engineer 
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THE BEST BOILER FEED PUMP REGULATOR 
AND LOW WATER ALARM ON THE MARKET 








The Manufactured by 
Improved 

Clark Aaron Miller 
Regulator Vicksburg, Mich. 


























COLLECTING RENTS 


is a poor business when the rent or break comes in an 
expensive casting. Its 
A usually a double loss—the 
machine to pay for—the 
work to hang up. 







s 
Wisconsin 
Graphite 

eo 

S Iron Filler 
has a Putty to fill rough, 
sand holed castings, a 
Semi-Paste for smoother 
surfaces, and a life-pre- 


ry = serving paint for the flaw- 
ee Je free. All colors. Free 


hh) samples, 


WISCONSIN GRAPHITE COMPANY, 
PITTSBURG, PA. 











SAVED 


A 


BY A 











> a 
~~ PULL } 
ee? a BOOK | CARE ayo HANDLING 
Quick-Closing YO U 3 ELECTRIC PLANTS 
Water WANT i SCHNEIDER 
Gauge More than 800 
A Pull on the Chain Does it. copies already 
Strongly Made. Y 
Low ia aes. sold | | Soe FBI II DS Ws 
Sent on roval. _— 
aeaeeeeaeied A NEW American Work for 
peta a the Practical Engineer 


Limp Leather, by mail for $1.00 


Send in your order NOW 


IMPROVED 
GAUGE COCK 


Full descriptive circular and sample pages FREE 


FAUL B. HUYETTE SPON & CHAMBERLAIN 
1245 BETZ BUILDING Publishers of Books for Engineers 
Dept. P. E., Liberty Bldg., NEW YORK, U. S. A. 
PHILADELPHIA, PA. 














Send us two ounces of scale, by mail, or one gallon of 
water, by express prepaid. We shall make 
an analysis free of charge, and give you 
RED SEAL our opinion of the grade of Compound you 


BOILER 


should use in your boilers. 

THE CHERRY CHEMICAL COMPANY 
COMPOUND MANUFACTURERS 
Office; 1215 Filbert Street, - Philadelphia, Pa. 


Circulars, Prices and Directions Furnished on Application 





REGISTERED TRADE MARK AGENTS WANTED WRITE FOR TERMS 
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Watt’s Perfect Wedge Packing 


FOR EITHER HIGH OR LOW PRESSURE 


Holds steam, water, air or ammonia with less friction on the rod than any other. 
Write for trial order today. 


Watt’s Best Sheet Packing 


It is best because it makes any kind of a joint tight and keeps it tight. 
Used for oil, acid, steam, ammonia and water. It is the lightest and . 
purest Rubber Packing made and can be used over again, and will not 
become hard under the highest steam pressure. 


Manufactured by JOHN M. WATT’S SONS 
24 Duane Street, : 23 tt NEW YORK 
123 South Second Street, :: PHILADELPHIA, PA, 


“ 





ee 
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GRATE BARS OF ALL KINDS, AND GENERAL CASTINGS TO ORDER 
LOW PRICE AND GOOD QUALITY. LET US CALL AND GIVE QUOTATION ON YOUR WORK. 





Smith’s Clamp for stopping leaks in pipe joints. Cheap- 
est, simplest and most effective Clamp ever manufactured, 
Costs . than $1.00 per inch in diameter and much less 
in steel. 


W. CLIFFORD SMITH, Steam Specialties and CASTINGS of Every Description 
140 North Sixth Street, PHILADELPHIA 
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ni, i. Shanes Trap a A C - S 















: f (; Has the most perfect seal of any 

is AIR COCK ae Rae F 

a | Trap manufactured, making it rc ‘ : 

Al impossible for the steam to es- One establishment with only three Heintz 
# cape, and is sold under guarantee Steam Traps saves 600 tons of coal per year. 

abel t iv tisfacti ye pay : P 

ai <8 Be ingimalalliata Another with only fen traps saves over 
a reight both ways. 1200 y tive ¢ | . ‘ 
B If your dealer tells you he has tons per year. eli give you the names 





ane 


TT TEE 
an 


some other make ‘‘just as good"’ if you ask. 
—to say the least—he is not 


posted on the H. H. H 6 j nN t Z 


. JAMES McCREA & CO. 


a ; 67 W. Wachingien SL - CHICAGO | > t 6am T ra Dp S 





} 
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EQUALIZING PIPE { 


Bickel Float 
Steam Trap 


HANDLING RUSHES 
OF WATER IS OUR not only save coal but make your plant do more 





inintahl and better work. 
This Trap is especially adapted 
for Separators. We also manufacture Proof before pay 
Thermostatic Steam Traps. Sent on " 
30 days trial to responsible parties. SEND FOR BOOKLET “4” 


SEND FOR CIRCULAR 


FRED. L. BICKEL William S. Haines Co. 
1348 Palmer St., - Philadelphia, Pa. 136 SOUTH FOURTH STREET, PHILADELPHIA 

















. wemcory NASON MANUFACTURING CO., 7 Fulton StN.Y, SENT) FOR 
SPECIALTIES o _ CATALOGUES 
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“NASON” STEAM TRAP 
for Pressures under 70 Lbs. Quick Opening Balance Valve 





“SIDELUG” STEAM TRAP High Pressure Vertical Tu 
For Pressures 70 to 150 Lbs. Radiator HYDRAULIC VALVE FEED WATER HEATER 
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Owner - Manager -Engineer 


ALL AGREE that boilers must .be clean to insure economical 
operation. This can be done only by a scientific treatment of the boiler- 
feed water. 

Do you know of any other concern of means and business} standing 
handling this line of business? Do you know of any other Laboratory on 
this subject? Do you know of any other Treatment that is vegetable and 
keeps the boilers clean without injury to the iron, without foaming and 
corrosion? Do you know; of any;methods other than DEARBORN that 
have permanently given success for five years? 

The Dearborn Company have been getting bigger and bigger for 


the past twenty years. 


SEND WATER FOR ANALYSIS 





Dearborn Drug and Chemical Works 


WM. H. EDGAR, President W. B. McVICKER, 2nd Vice-Pres. and East Mgr. 
ROBT. F. CARR, Vice-Pres. and Gen. Mgr. | CHAS. M. EDDY, Sec. and Treas. 

W. A. CONVERSE, Directing Chemist 

ROBT. W. FRANCIS, Directing Engineer 


MANUFACTURING AND ANALYTICAL CHEMISTS 
CHEMICAL ENGINEERS 


LABORATORIES AND WORKS CHICAGO 


NEW YORK PHILADELPHIA OFFICE: THE BOURSE CHICAGO 
120 Liberty Street G. F. Duemler, Mgr. 27-34 Rialto Building 
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GUARANTEED SPECIALTIES 








MOST 







ee 
COMPLETE those Fatt 
— That's the Joea! 


You can keep clean while you clean the tubes 
with the Soot Sucker Boiler Tube Cleaner. 








Bachelder Adjustable Spring Indicator, with 
Ideal Reducing Wheel attached. 


x we & 








Guaranteed to 
hold Steam Pres- 











= sure within one 
: half pound 
variation. 
sm 








SS 
SAG 


The old reliable 


Spencer Damper Regulator. 




















The |Bushnell Planimeter figures both area and 
M. E. P. quickly and accurately. 





Our Catalogue “A” describes a lot more. Bushnell Cord Take-up takes care of the slack 


Send for. it. cord and puts it back where it belongs. 











JOHN S. BUSHNELL & COMPANY 
126 Liberty Street >: 2 New York, N. Y. 
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is the Garlock Oil Proof Sheet. 





It is Oil Proof. 


It is Non-vulcanizing. 






It is almost everlasting. 






It is covered by the Garlock 


guarantee. 


It is a whole lot of other things. 


But Best of All. 


It is made of the same special 








patented compound as our Extra 





333 Ring, famous among all engineers 
for pressure resisting and non-vul- 
canizing qualities, and ability to do 


the best work under hardest conditions. 


It Is A Winner. 












Ee * \FACTORIES 










PALMYRA, N, Y. SAN FRANCISCO, CAL. 
ATLANTA, GA. DENVER, COL. 
HAMBURG, GERMANY. 
Main Office: 








WE GUARANTEE ALL GARLOCK PACKINGS. 


arlock Packing Gompany 


604 Arch Street, PHILADELPHIA, PA. 


WRITE FOR CATALOGUE. 





STORES 
Philadelphia §= New York Boston 
Chicago Pittsburg Cleveland 
St. Louis Atlanta, Ga. Denver 


Cua ae Palmyra, N.Y. San Francisco 
Hamburg, Germany 


PALMYRA, NEW YORK 
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THE EXPENSE OF EXPERIMENTING 


} The benefit of 25 years ex- 
perience goes with every Detroit 
During that time we 
















Lubricator. 
have come in contact with all kinds 
and combinations of conditions with 
all kinds of-engines, and we have spent 
tens of thousands of dollars in perfect- 
ing the various features of our lubri- 
cators. The purchaser of a Detroit 
Lubricator has no 
expensive experi- 
menting. He gets 
a standard guaran- 
Wjteed device and 
takes no chances 


cf ruining his 





engine. Ourname is stamped 
around the body of every lubri- 
cator we make, and on the boxes 
Avoid 


in which they are packed. 


cheaply made imitations. 


OUR CATALOGUE 
ON APPLICATION 


Detroit Lubricator Company, PERO! 


Mich. 


“You get your smoke” 


Just read what an engineer says about 








) STEPHENSON 


BAR BELT DRESSING 






RG 


Rochester, N. Y., Feb. 7, 1904 


Stephenson Mfg. Co., Albany, N. Y. 
Gentlemen: Ireceived your sample and should have written you before but I waited for a 


chance to convince my employer that your Dressing is better than the liquids. 

We have a two ton elevator. 

I bet him a cigar I could load the car with Strawboard up to the crossbeam and the Dressing 
would talk for itself. He said, “that’s ago’’. SoI put on the load and told the boys to start 
her up. When she got to the top the boss looked at me and said, ** you get your smoke.”’ 

I am very much pleased with your Dressing. Have been engineering thirteen years, and 
it is the O. K. goods. I have saved your card and as the can of stuff is used up the boss says I 


can have some of yours. 
Yours very truly, 


A. KLIPFEL, Engineer. 


Are YOU willing to be convinced that you are NOT using the best 
Dressing on the market, unless the name Stephenson is on each pound 
stick? If so, upon request we will send you a free sample if you mention 
this paper. : 


STEPHENSON MFG. CO. 
ALBANY, NEW YORK 

















Improved to date Improved to Date 





ontTE RSow ‘4 
SEPARATOR 
4 & 


OIL 
EXTRACTOR 


Improved to date 


STEAM 


Improved to date 








All Practical Engineers like our specialties, (FEED WATER HEATERS; EXHAUST 
HEADS; SEPARATORS and BELT PUMPS) because they are IMPROVED TO DATE. 


Because*they have so many or vee 
they are. _ Remember we can’t get ho 


ood points about them. Write us, we will tell you what 
d of your name unless you write us first. 





FRANK L. PATTERSON G&G CO. 


24 CORTLANDT STREET 


MANUFACTURERS 


NEW YORK 
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The Gleaner represents the acme of per 
fection in feed water heating. 3} oe 


THE 


Davis Triplex Power Pump 


is a perfect type of the vertical triplex belt 
driven pump. 
_ MANUFACTURERS OF 
The “Berryman” Feed Water Heater 
and Purifier. 


I. B. DAVIS & SON, HARTFORD,(CONN. 


WRITE FOR CATALOGUE, ETC., TO 


THOS. McADOO, 


125 N. 4th St., Philadelphia 


THE OTIS Tabular Feed 


WATER HEATER, 
OIL SEPARATOR 
and PURIFIER 


with Seamless Brass Tubes 


Guaranteed 


To heat the feed water to the 
boiling point (210 or 212 degrees) 
with the exhaust steam without caus- 
ing any back pressure, alSO to ex- 


tract the oil from the exhaust, 
so that the exhaust steam after being 
passed through the heater can be used 
for heating purposes, and the water 
of condensation for the heating sys- 
tem be returned to the boiler without 
the additional expense of an elimin- 
ator. 


A Liberal Offer 

If this heater fails to give satis- 
faction in every respect, we pay 
freight, cartage, etc., both ways. 


The Stewart Heater Gey. 


11 Norfolk Avenue, Buffalo, N. Y., U.S. A. 








THE AMERICAN STANDARD 
COPPER COIL FEED WATER HEATER 


Simplicity! 
Strength! 
Economy! 

A Money Saver! 


It gives so little trouble that 
one of our customers, who has 
used one for three years, had 
forgotten that he had it when we 
asked him the other day how it 
was doing. He called -in the 
engineer, who said it hadn't 
been touched since it was put in 
and was still heating the water 
to 210 degrees. 


That’s the kind of a Heater 
you want. 


— 


Write for Catalogue 





No. 100 P 
The Whitlock Coil Pipe Co. 
HARTFORD : CONNECTICUT 














“COERCION” 


If your 
= et oe 
spend much 


less for steam 
than you do, 
. youwill either 
be forced to 
‘the wall, or 
forced to 
put in 
WEBSTER FEED-WATER 
HEATERS AND PURIFIERS 
Not being “ thoroughfare ”’ heaters, they use 
only enough steam to heat the feed-water. This 
makes them so economical that you must use 
them, if you are in business for profit, 
Is this “‘ coercion ’’? 
WRITE FOR BOOKLET. 


Warren Webster & Co. 


CAMDEN, NEW JERSEY 





* ie ‘op ." 
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WE POINT TO WHAT 

WE'VE DONE AS PROOF 

THAT OIL CAN BE ENTIRELY 

REMOVED FROM EXHAUST STEAM 

AND THAT FEED WATER CAN BE HEATED 

ABOUT TO THE TEMPERATURE OF THE EXHAUST BY 


Our “Utility” Combination 
We can always guarantee an elimination of 98 per cent. at the outlet 


point af separator. We average over 99 percent and have in some cases left but 
8-10,000 of 1 per cent. of oil in the water. You can’t see this amount, you can’t 





taste it; fresh well water frequently has more oil in it, and this water can be used 
for fifty years in boilers without showing a trace of oil deposit. The feed water 


heating feature is optional, but very efficient, free from back pressure and requires 





but little room and no fioor space. 
The ‘Utility’? Combination serves as Exhaust Muffler, Oil Separator, Return 
Tank, Pump Governor and Feed Water Heater. It costs only about as much as 


y ss i 
“Utility” Pump Governor 


The best Pump Governor on the market. Why? Because our valve will not leak or stick; we guarantee it to 
absolutely govern the pump and remain tight for five years. Compare the construction of our valve with any other on the 
market. By adopting the ‘‘Utility’’ you can save coal and get a higher temperature from your heating or drying systems. « Send 
for catalogue and list of users. 


A New Application 


of,the chain baffle plate principie which has proven so successful in the oil eliminator may be found in our 


Steam Separator 


and the efficiency of itis very high. Absolutely dry steam, absolutely no back pressure. What more could you ask ? 


tj mn iil 


a Feed Water Heater. 


























Another 
Water Saver 


is our new Exhaust Head. Notice the great radia- 
ting surface that is given by the CIRCULATING 
AIR TUBES. These act as condensers, and they 
lessen instead of causing back pressure. Do you 
realize that a thousand gallons of water are wasted in 
a moderate sized plant which lacks an efficient ex- 
haust head? It’s so. 





“UTILITY STEAM SEPARATOR 
PATENTED 











UTILITY EXHAUST HEAD 
PATENTED 


: ; Back Pressure Valves 
UTILITY’ PUMP GOVERNOR VALVE AND HEAD 
AS USED ON RETURN TANKS. Blow-off Cocks 


WE ange Reducing ms 

High and Low Pressure Boiler Feeders. 
ALSO Reducing Pressure Reducing Valves 
CARRY Boston Boiler Thermostats 
IN Steam Traps 
STOCK Damper Regulators 

Feed Water Controllers 

“Utility” Beam Clamps 








Sher Siem Gpeciaity Co. ~~” sav voor 


PHILADELPHIA OFFICE, ROOM 312, BOURSE BUILDING. BELL TELEPHONE, MARKET 44-95 A 
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The Baum Separator 








Sweet’s Separators 








Our steam separators de- 
liver steam containing less 
than one half of one per 
cent. of water. 


Our oil separators remove 
99 per cent. of the oil. 


and give good reasons why. 





Horizontal Style for Live 
We can prove they do it Steam or Oil Service. 
Philadelphia Agents, ANERICAN SUPPLY COMPANY, 612 Betz Building 


For Live and Exhaust Steam 
RESULTS GUARANTEED 





For condensing systems use the 
BAUM VACUUM STYLE OIL 


EXTRACTOR. 


Most satisfactory Separator on the 


market. Ask why. 





The Baum Separator 


and Machine Company 


Manheim, Pa., U.S. A. 





Vacuum Style Of 
Extractor. 





"| In addition they have size 
and are machines. 


Made in all styles, also 
make Exhaust Heads and 
Steam Traps. 





Direct Separator Co. 
220 Marcellus Street 


Cast Iron or Steel Shells. 





BERRYMAN 


Purifiers 


Feed Water Heaters and 


WATER TUBE AND STEAM TUBE 


““f\" Shaped Seamless Drawn Brass Tubes. 


We Build Heaters for Every Purpose and Condition 
THE KELLY PATENT 


IMPROVED BERRYMAN WATER TUBE FEED 


WATER HEATER AND PURIFIER 


Syracuse 3 New York | Benj. F. Kelly & Son - Makers 








91 Liberty Street, NEW YORK 


The Simonds Steam Receiver and Separator 











IS BUILT TO 
FIT ALL CON- 
DITIONS! OF 
PIPE CONNEC- 


: = TIONS, AND 
{ / EACH IS POR- 





| > THE CONDI- 
| TIONS UNDER 
WHICH IT IS 
TO OPERATE. 

















FLANGED 


a } [s_ NOZZLE 
PLAN A PLAN D® 


Manufactured 
By 

















TIONED TO|“" 




















PLAN C’ 





FRANK A. SIMONDS 


421 HOUSEMAN BUILDING 


GRAND RAPIDS, MICH. 
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FRANCE’S SPLIT CASE 
AN ABSOLUTE STEAM STOPPER 








‘Steam Stopper” 


BRAND 


Packings 


High Pressure Ring Packings 
Sheet Rubber Packings 
‘*Black Raven’’ Asbestos Packing 
‘*France’s Special’’ ‘‘France’s Regular’’ 
and High Prssure Diagonal Packings 
‘‘Reliance’’ Gum Core Packing 
‘‘Water Stopper’’ Flax Packing 


Tuck's Square Piston Packing 
Tucks Round Piston Packing 
“Z” Packings. Spiral Packings 
Pump Valves. Gaskets 
Guage Glass. Washers, etc. 


France’s Metalic Piston 
and Valve Rod Packing 
a Specialty 


Free. To introduce this packing we are 
offering, as premiums, every conceivable 

»| that an engineer, master mechanic, or 
superintendent could use, ranging from a 


monkey wrench to an indicator. 


Get it of your dealer or send direct to 





The Garfield Ejector 


for raising water from deep wells, mines, or 
pits; filling or emptying tanks; raising and 
transferring liquids, hot or cold, in tanneries, 
dye houses, etc., is not surpassed. 


SEND FOR CATALOGUE 


The Ohio Injector Co. 


S. MAIN ST. i WADSWORTH, OHIO 





wareo 


THE ROSE PATENT CRATE 


A THOROUGHLY UP-TO-DATE SHAKING GRATE FOR PARTICULAR 
ENGINEERS. WRITE FOR CATALOGUE. 


THE KUTZTOWN FOUNDRY AND MACHINE COMPANY 


MAKERS OF HIGH GRADE 


Boiler Fronts, Grate Bars, Furnace Castings, Com- 
pound Separators, and General Boiler Castings 











Philadelphia Offices 
Fidelity Building, Broad, above Arch 


Works: 
KUTZTOWN, Penna. 





if not properly done, in any plant, will cause the engineer a great deal of trouble, and 
his employer unnecessary expense. Many years of practical experience and a force of 
competent assistants enables me to guarantee absolute satisfaction. 


WILLIAM MILLIGAN, Shop, 726 Sansom Street, Philadelphia, Pa. 
Bell-Market 37-99a JOBBING A SPECIALTY 


wbisctosutn Keystone-Main 1-71 











France Packing Co., 


(INCORPORATED) 
6514 State Road, - Tacony, Phila. 

















THE PRACTICAL 
MANAGEMENT OF 


Engines and Boilers 


Compound and Multiple Cylinder Engines 
and 
Practical Management of Dynamos and Motors 
BY WILLIAM BARNET LE VAN 
Illustrated by 60 engravings. In one volume of 
356 pages. Price by|mail, $2.00. 
Philadelphia Book Company 


15 South Ninth St. Philadelphia, Pa. 

















PELE EE”. 
BOE GF 


LAYER and BUILDER 


Office; 1230 Marlborough St. 
Philadelphia 
Special Attention Given to 
Engine Foundations, 
Steam Boiler Setting, 
Brick Stacks and 
Fire Brick Work 
Communications sent 4 
mail or otherwise to 123 
Marlborough St. or 230 Rich- 
mond St. will receive prompt 
attention. 


promptly obtained OR NO FEE. Trade-Marks, 
Caveats, Lay ey and Labels registered. 
” PRACTICE 


Send model, sketch or photo. for free report 
on patentability. All business confidential. 
HAND-BOOK FREE. Explainseverything. Tells 
How to Obtain and Sell Patents, What Inventions 
Will Pay, How to Get a Partner, explains best 

hanical ts, and ins 300 other 

jects ofimp toi Address, 


H. B. WILLSON & GO. aft, 


785 F Street, N. W., WASHINGTON, D.C. 








4 Tid | 
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The simplicity of construction found in 


The U. S. Automatic Injector 


not only counts for strength, but makes repairs easy. 

If, through long and continued service, any parts of the U. S$. Automatic 
Injector become worn, we can replace them with new parts, so that the injector 
need not leave the engine room. 

Repairs are necessary, however, only after long and hard usage. Ours is 
an injector that never breaks or balks. Put one on your boiler, and you can place 
absolutely reliance on it. 

Send for our catalog and our “* Engineer's Red Book * that contains over 
500 interesting facts for engineers. 


AMERICAN INJECTOR CO., Detroit, Mich. 
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MONEY 


BY USING 


“STEEL MIXTURE” 


BOILER DOOR ARCHES anp 
FIRE BOX BLOCKS— 


TONCUED AND CROOVED. 





ENQUIRIES SOLICITED. 


McLeop & Henry Co. 


TROY, N.Y., U.S.A. 














Progress in Quantity and Quality 








HERE IS WHERE WE WILL DO IT 


We will strive to advance the character of our goods 


ALWAYS BUY THE BEST 
EVERTHING GUARANTEED 
Send for Catalogue 


ADDRESS 


SOUTH PARK, PORT HURON, MICH. 











The OLDS Gas and 
Gasoline Engines. 





The safest engine in the world. 
When gasoline is used the supply 
can only be pumped as it is used, and 
air cannot mix with it until it reaches 

the mixer. 
Stationary Engines, 2 to 100 H. P. 
Portable Engines, 3 to 50 H. P. 
Write for full information and illustrated catalogue. 


OLDS GASOLINE ENGINE WORKS 
244 River Street ~ LANSING, MICHIGAN 
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BEFORE? 


It means the best Pipe Cover- 
ing on the Market. 








You know the Value of 
having your Pipes Covered. 





We have Prices that will Interest You 





NORRISTOWN COVERING CO. 
Main Office and Works, Norristown, Pa. 


BRANCHES 


BOSTON, 411 Atlantic Avenue NEW YORK, 242 Water Street 
BALTIMORE, 208 W. Saratoga Street 
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SENT FREE EXPRESS:PAID to any engineer. 


This gift consists of a large can of KEYSTONE GREASE 





and a heavy well finished brass grease cup and all we ask in return 
is the engineers name and _ business address. 


We do engineers a real service by giving them something 





they really want, something they are looking for, something they 
are bound to appreciate and that is the purest, longest lasting, 
friction reducing lubricant ever made—KEYSTONE GREASE. 

One pound will last longer and do more than four gallons 
of high grade oil or from three to five pounds of any other 
grease or lubricating compound made. 

We believe no engineer can or will have a proper idea of 
the quality of value of KEYSTONE GREASE until he has tested 
it—That’s why we send can and cup FREE all charges paid. 

REMEMBER all we ask is engineers name and business 


address. 





KEYSTONE LUBRICATING CO. 
20th and Allegheny Avenue, PHILADELPHIA, PA. 














FRICK COMPANY 


ENGINEERS 
WAYNESBORO, FRANKLIN CO., PA. 









ECLIPSE 
CORLISS ENGINES 


Plain Corliss Engines, 
Cross and 


Vertical 
Corliss Engines. 


Corliss Engines of any 
type, 40 to 2000 horse 
power, specially adapted 
for electric railway work 
and lighting for factories, 
mills and general work 
Best regulation and economy guaranteed. Also builders of Steam Boilers. We solicit the 
furnishing of steam plants complete, including everything. Send for our CORLISS 
ENGINE PAMPHLET and list of references. 


ICE MAKING 
AND REFRIGERATING 
MACHINERY 


complete plants for ice-making and 
refrigeration for Breweries, 
Packing Houses, Cold 
Storage, etc. All refrige- 
rating capacities from 2 to 
Y 300 tons; ice-making 
plants from 1 to 1000 tons 
per day. We publish a 
book describing Ice-Mak- 
ing and Refrigeration, 
which will be sent to in- 
tending purchasers. 


NEW YORK OFFICE: Taylor! Bldg., 39-41 Cortlandt Street 





furnish 


Tandem. Compound, - 
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This will interest Engineers in charge of Pneumatic 
Elevators Plants. 


THE BUFFALO 
AIR INJECTOR 


is the latest and best device for compressing air in 





connection with a common water pump for Pneu- 
matic Elevator Plants. For simplicity, beauty and 


~ work, it is unequalled. 


See your elevator company, or write for illustrated 
catalogue. ‘The Buffalo Air Injector is manufactured by 


JOHN G. STAMP, Chief Engineer 
202 Main Street 37 BUFFALO, NEW YORK 




















Everyone knows 
that Automobile Tires are made of the finest 
grade of Para Rubber. We have been using the Scrap 
or Waste from these tires to make a special grade of fine 


SHEET GUM 


“Auto” Packing 


20 cents per pound 
For hydraulic and low pressure steam joints, gaskets, etc. It is press cured 
material, natural gray rubber color, cloth insertion, all thicknesses. Why 
pay 50 cents per pound for fancy packing? Send for sample. 


SAYEN & SCHULTZ 
MECHANICAL RUBBER WORKS 
13th G Commerce Streets 
PHILADELPHIA, PA. 


























22 CLASSES OF ENGINES 

18 CLASSES OF BOILERS 

ALL THE CONVENIENT SIZES 
ONLY ONE GRADE-THE HIGHEST 
OVER 25,000 OUTFITS IN SERVICE 


Vy Yyusag 






For prompt 


sedress Chiddinafpeoll 





ndard Pumps 





Lackawanna Pump Works 





Walnut Street and Caporese Avenue 


SCRANTON, PA. 


Write for further details, we can supply your wants. 
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THE WRIGHT 


"CYCLONE 


EXHAUST HEAD 


insures a light, dry exhaust that passes off without 
doing| damage ‘to the roof or spraying the adjacent 
walls. As an extractor of moisture and oil from 
exhaust steam this head is a complete success. 
Extremely heavy, durable construction, strong riveting, 
and ample capacity to prevent back pressure, these and 
other advantages will interest you. Let us send catalog. 


WRIGHT MANUFACTURING CO. 
72 WOODBRIDGE ST. _— DETROIT, MICH., U.S.A. 
































blows out 


| 

- Guaranteed 
| for High » 
| Pressure oT PENNSYLVANIA 
| 





Distributing Agents 


= - ca adil : 7 RUBBE ; 
John S. Latta & Co., Phila. Oil Well Supply Co., Bradford, Pa. RUBBER ©0 

Aumen Machinery*& Supply Co., Baltimore. Jeanette, 
Pittsburg Gage& SupplyCo. Pittsburgh. Industrial SupplyCo. Wilmington 


Penna. 








Send for catalogue and learn 


how you can save hundreds of 





dollars in coal bill by using the Carr Feed 
30 days trial. 


E. M. Carr, 


New Castle, Ind., , oe me 


Pump Governor. 




















Hawkins’ 
Engineers’ 
Library $1 monthly 


TESTIMONIAL.—" Your books are endorsed by all the Steam 
Engineers whom I have consulted, and I have found the Library very useful to 
me. Iam now night engineerin charge of the large plant of the Pittsburg 
Glass Co., at Eleventh and Arch Streets, Philadelphia. I owe my success to 
your books.”’ 


7 volumes 
$12 for set 








SAMUEL BARNES 


Send -Postal for Hawkins’ Catalogue 
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“KNOWLEDGE IS POWER” 


The Library contains 2,266 pages, 1,258 illustrations and 5,171 
ready index references. The books are strongly and handsomely 
bound ; are printed on fine paper and weigh 12 pounds when packed 
for shipment. 

Each volume is complete in itself and can be obtained separately. 

Satisfaction guaranteed. See special terms offered below. 


EASY PAYMENT OFFER 
The seven volumes will be sent (all charges prepaid) to any reader of THE PRACTICAL 
ENGINEER who sends us $1 and a written promise to remit the balance in eleven 
monthly installment of $1 each. 


ah, ar weute . Cut Out and Mail Today. “ecw 5 

I accept your offer to supply me with HAWKINS’ ENGINEERS’ LIBRARY (seven 
volumes) for $12. Enclosed find $1 at first payment; the balance I agree to remit in $i 
monthly installments. 


NAME OCCUPATION 














ADDRESS 
You are at liberty to consult the person named below as to 
business promises. 


NAME 





my reputation for keeping 


ADDRESS 





P. E. 


THEO. AUDEL & CO. 5 netiavewe, New york 














reer 
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Electric, Hydraulic, Steam Belt and Hand Power 


ELEVATORS 


FOR 


PASSENGER and FREIGHT 


INSTALLED OR REPAIRED 









Parts for all kinds of Elevators carried in stock. 











Repairing done on shortest notice. 








Our No. 1 Direct Electric Machine 


Keystone Elevator Inspection and Repair Co. 
923 LOCUST STREET, PHILADELPHIA 










ESTIMATES ON NEW WORK 






BOTH PHONES 


The Berry Engineering Gompany 


610 to 628 Crosby Street - - CHESTER, PENNA. 
AND CONSULTING 








CONTRACTING 


ENGINEERS 


OF STEAM SPECIALTIES 





MANUFACTURERS 






Automatic Feed Controllers 
Feed Water Purifiers 
Damper Regulators 

Pumps and Pump Governors 










The Best and the Cheapest cova 


SEND FOR CATALOGUE 
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J) BANNER (4 
WHITE | ck) SHEET 


WORLD 


PP te -, 
SIERRAS RNR RD Sar RDB VENUS - 


Testimontal of a General Tanager 


SEARCHLIGAT | <i | 
PISMIELDINGIN = |” gg py PULLIN coy 
a < ‘ ‘ams town,Ohio.April 17, 1903. 
STRONG TOUGA gt | tyson ono 


MOP LA AER BC ORE Ie: 


you that we have heen using your 


AND me Myale Gentlemen:— We are pleased to advise 


JOINTS MADE WITA “i 


SEARCHLIGAT 
ARE NOT 
DISPLACED BY THE 
VIBRATION 


SEARCHLIGHT PACKING throughout 
our Bessemer steel plant and blast 
furnaces. We have used this wherever 
we have needed sheet packins, 
-and it has stood the work very well, 
and we know of none better for the 
purpose for which it is intended. 

Would say that we have been us- 
-ing this material ever since it has. 
been put upon the marketand have 
used no other since purchasing 
your brand. 

Yours truly, 


0) ae | — 
REPUBLIC IRON & STEEL wy 


STEAM-LIAE 


PACKING 


DO NOT BE DECEIVED ~ - - GET THE GENUINE WITH OUR 
TRADE~MARK 


FULL STOCKS AT ALL OUR STORES ~— SEE LIST BELOW 


SOLE MANUFACTURERS AND PATEATEES 


The Republic Rubber Company, 


47 WARREN SrT.., YOUNGSTOWN, OHIO. Maruet 2"? RANDOLPH STS., 


New York. 103 MARKET St., PITTSBURG. CHICAGO. _, 
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Write Quick 


If you want one of these handy little 
motors; we only have a small supply 
of them made up, and they are going 
fast. They are the newest thing 
out, and the most convenient and 
economical. Send for — illustrated 


circular. 








Two-Cylinder Steam or Air Motor 


HIS little motor was designed for driving special teols and machinery, such as Boring 
Bars, Valve Seat Planers, Drilling Machines, etc., and is constructed to use either 
compressed air or steam, using a pressure from 50 to 150 pounds. The engine is 

constructed on the best lines of economy and durability, making it equal to an electric 
motor for quick work, and more economical, particularly when near a line of steam or 
compressed air. 

The fly-wheel, Pulley and Governor can be quickly detached. 

The working parts are encased in an oil-tight case, making it dust- and fool-proof. 
Size of cylinders, 3x3} inches. The valves are cylindrical, with long barings, admitting 
steam in the cylinder. The twin pistons are also long, one end of each controlling the 
exhaust, thus insuring simplicity and durability. 

All working parts being in an oil-tight case, reduces wear to a minimum, and they 
are always properly adjusted. | The crank shaft is a solid steel forging, finished 14 inches 
in diameter. The engine is so nicely balanced that it can berun up to 400 revolutions per 
minute with very little tendency to vibrate. The weight is 147 pounds. Neat looking and 
effective. The floor space required for it is 19x19 inches. Height from base to extreme 
top of governor, 30 inches. ‘ 

Can be used for a thousand different purposes, saving time and money. You can 
doubtless use one to advantage. Get your order in quick. 





H. B. UNDERWOOD & COMPANY 
1025 HAMILTON STREET : PHILADELPHIA, PA. 
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=] 
Are made of best materials and fully warranted. Madein screw and flange ends 
from two inches up. Endorsed and specified by intelligent steam users every- 
where. Write for catalogue of Superior Brass and Iron Engineering Appliances. 


THE LUNHENHEIMER COMPANY 
Main Office and Works: CINCINNATI, OHIO, U.S.A. 
BRANCHES: 26 Cortlandt Street, NEW YORK; 35 Great Dover Street, LONDON.., 


Sale Agents for Philadelphia: FORD & KENDIG CO., Nos. 1428-1432 Callowhill Street. 


Engineers are invited to call and inspect a full line of our goods 


So eoobenfrfsfofeofnfntsfofefoofofntctefeooofnfetstot ofeofofnfentcfefeoeolntestsfeteofenentstleoeotentesteste fee oofnfentestesfeseofntentestesteoeotnte Peete 


NONPAREIL CORK 


PIPE COVERING 
SHEET. CORK For Cold Storage Insulation 


ALSO 


ASBESTOS and Air Cell COVERING 
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The Nonpareil Cork Mfg. Co. JOHN R. LIVEZEY 


JOHN R. LIVEZEY ni, 
Gerken Building, Chambers St. and W. Broadway 


1936 Sansom St. 
PHILADELPHIA 


NEW YORK Builders’ Exchange 
PITTSBURG 


177 LaSalle ‘Street, Chicago 
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Said an Engineer 


“Of course, they cannot fool me again. As you know, it 
costs considerable to shut down to put in new valves, and 


Fae economy is the watchword of profit in manufacturing ; hence 
* we will use JENKINS BROS. VALVES on our new plant.”’ 


When you want valves on which you can thoroughly rely, valves that will give 
entire satisfaction under every condition, specify and insist on having JENKINS BROS. 
VALVES. The lower price of the various imitations will not pay you to experiment. 
Look for our Trade Mark on a valve, and you need look no further for a guarantee of quality. 











When using Exhaust 


Steam for Heating 
install the EXCELSIOR STRAIGHTWAY 
BACK PRESSURE VALVE. It is simple in 


construction, and reliable at all times. Can be 


As a Blow-off Valve 


was especially recommend the JENKINS BROS. 
Y VALVE, which is so designed that there is no 
pocket or any obstruction to the passage of steam. 
It is also used extensively in sugar houses, paper 


mills, etc., being the most satisfactory valve to 
use iat any place where the passage of a thick fluid placed in any position, vertical, horizontal, or at any 
cceoguieed: Combine angle desired. At the end of the season, when 
he: Skies Die, nl heat is no longer required, the interior or working 
a eee re parts can be readily thrown out of use without 
taking valve apart, leaving a perfectly free and 





changeable features as 
- unobstructed passage for the 
our regular Globe and ae g 


Ww Angle Valves. 


exhaust steam. Being fitted 


with the Jenkins Disc, it never 








sticks, and is practically 





noiseless. 

















For your Convenience 


keep on hand a box of JENKINS GASKET 
TUBING and you will have a gasket always 





; A ents SEND FOR CATALOGUE 
ready. It is made from a compound similar to 





the Jenkins ’96 Packing, and is guaranteed to 
make a perfectly tight and lasting steam joint. 
Made three-eight inch, one-half inch, five-eight 


Jenkins Bros. 


inch, and three-fourth inch in diameter, in leneths 


of about 12 feet; packed in boxes holding 4 to 6 . 
pounds, and 71 John Street 133-137 N. 7th St. 
ei sake. NEW YORK PHILADELPHIA 
contains a 31-33 N. Canal St. 35 High St. 
supply of plugs CHICAGO BOSTON 


and tape. 





62 Watling Street, Queen Victoria Street 
LONDON, E. C., ENGLAND 














Fj 


fei 











vn ee 


EE OSES “TS a 














